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RE: Testing for emissions of mercury from 108 without use of granulated activated carbon

Dear Ms. Taff:

The purpose of this letter is to submit and discuss results for emissions testing that Green Bay
Metropolitan Sewerage District (GBMSD) has opted to conduct on Process 108, the fluid bed
incinerator.

Background

In 2018, GBMSD began operation of a new fluid bed incinerator (FBI) that is subject to 40 CFR 60,
Subpart LLLL, Standards of Performance for New Sewage Sludge Incineration Units, which include
limits for mercury emissions. GBMSD installed a granulated activated carbon (GAC) unit to control
mercury emissions, if needed, to meet the new limits. Compliance emissions testing in October 2018
and May 2019 demonstrated that mercury emissions have been within the limits while operating the
GAC.

A malfunction that occurred on November 7, 2019, described in a written report to the United States
Environmental Protection Agency (US EPA) dated December 31, 2019, left the GAC inoperable.
GBMSD implemented numerous alternative options for managing sludge, but after several weeks,
determined that the ability to treat wastewater effectively would be compromised without incinerating
some sewage sludge. As such, limited incineration of sewage sludge without the GAC began on
November 21, 2019.
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To measure the mercury emission rate and evaluate the potential impacts of operating without the
GAC, GBMSD conduct an emission test on December 12, 2019. All other emission control systems,
(the combustion chamber temperature, a wet electrostatic precipitator, and scrubber) operate in
accordance with their respective allowable operating parameters whenever the FBI is operated,
including during the emission test. The enclosed report contains the results from that testing, which
was conducted by Advanced Industrial Resources, Inc. Results show that the allowable mercury
concentration exceeded the Subpart LLLL limit for new fluid bed incinerators while incinerating sewage
sludge without operating the GAC.

While operating the FBI without the GAC might exceed the allowable mercury concentration, it does not
pose a significant risk to the public. An air dispersion modeling evaluation was conducted by using the
measured mercury emission rate without the GAC and comparing the results with health-based
standards. The evaluation demonstrates that the impacts from the emission rate are well within state
health-based standards. This evaluation is discussed in detail below.

Discussion

GBMSD conducted an emission test on December 12, 2019 to determine the mercury emission rate
from the FBI without the GAC operating. The sludge feed rate during the test averaged 1.81 dry tons
per hour, which is 85% of the 51 dry tons per 24-hour day capacity.

The measured mercury emission concentration from the December 12, 2019 test was

0.0220 milligrams per cubic meter (mg/m3) corrected fo 7% oxygen. While this emission concentration
exceeds the Subpart LLLL emission limit, it meets several other standards, including the Subpart LLLL
limit for new multiple hearth sewage sludge incinerators, as well as existing fluid bed and multiple
hearth sewage sludge incinerators (see 40 CFR 60 Subpart MMMM). The measured mercury emission
rate was 0.000646 pounds per hour (Ib/hr), which meets the National Emission Standard for Mercury
(see 40 CFR 61 Subpart E). This emission rate also meets Wisconsin's air toxics emissions standards
for mercury (see Wis. Admin. Code§ NR 445, Table A). Table 1 compares the measured concentration
and emission rate without the GAC in operation with each of these federal and state standards.
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Table 1 Comparison of Mercury Emission Rate without GAC with Federal and State Standards

: Equivalent Meets
Regulation gg?g;:% Hourly vﬁ%ﬁﬁ%&%’ Standard,
Standard Percent
Federal Standaras ... . . = T
Subpart LLLL 0.0010 mg/m® 0.0220 mg/m’ Exceeds
New Fluid Bed Incinerator @ 7% O, @7% O, Standard
Subpart LLLL 0.15 mg/m® 0.0220 mg/m” 159
New Multiple Hearth Incinerator @7% 0, @7% 0, °
Subpart MMMM 0.037 mg/m® 0.0220 mg/m’ 59 9
Existing Fluid Bed Incinerator @ 7% O, @7% O, ’
Subpart MMMM 3 3
Existing Multiple Hearth 0.287rg;glom 0.0zzgym(g)/m 8 %
incinerator @ 7% O, @7% 0,
40 CFR 61 Subpart E o
Sludge Incineration Plants 7.1 1b/24-hr 0.30 Ib/hr 0.0006486 Ib/hr 02%
Wisconsin State Standards . S o o
NR 446.20(2
Sludns o S 7.11b/24-hr | 0.30 Ib/fhr | 0.000646 Ibfhr 0.2%
NR 445 Table A
Mercury, Inorganic 1,838 Iblyr 0.21 b/hr 0.000646 Ib/hr 03%
Stack Ht > 75 ft
NR 445 Table A
Mercury, Inorganic 0.0405 Ib/hr 0.000646 ib/hr 2%
Stack Ht > 75 1t

To estimate potential impacts on human health from operating the FBI without the GAC, GBMSD
contracted with Short Elliot Hendrickson Inc. to conduct air dispersion modeling to calculate potential
off-site mercury concentrations and to compare those potential impacts with state health-based
standards. The ambient air quality standards for mercury are shown in the Wisconsin Administrative
Code, NR 445, Table A.

These standards are a 24-hour average? concentration of 0.6 micrograms per cubic meter (ug/m?) and
an annual® average concentration of 0.3 ug/m?. The air dispersion modeling was conducted in
accordance with Wisconsin Air Dispersion Modeling Guidelines and the federal Guideline on Air Quality
Models (40 CFR 51 Appendix W). A memorandum documenting the air dispersion modeling
completed is enclosed.

For evaluation of the 24-hour standard, the actual days the FBI has run without the GAC and is
anticipated to run without the GAC (November 21, 2019 through January 31, 2020) were modeled
using the 0.000646 Ib/hr mercury emission rate. The resulting highest impact, 0.00187 pg/m?3 is about
0.3 % of the 24-hour standard.

! The emission rate and emission concentration shown on this table are based on emission festing conducted at
the GBMSD facility on December 12, 2019 without the operation of the GAC.

2 Wisconsin’s 24-hour standard is 2.4% of the mercury TLV the American Conference of Governmental Industrial
Hygienists.

* Reference Concentration for Inhalation Exposure for mercury from EPA Integrated Risk Information System.
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For the annual standard analysis, the FBI was modeled as "off for the shutdown period (October 19,
2019 through November 20, 2019), "on" at 0.0006486 Ib/hr during the actual days when the FBI
operated or is anticipated to operate without the GAC (intermittently from November 21, 2019 through
January 31, 2020), and then "on" at the permitted mercury concentration rate for the remainder of the
365 day period (February 1 through October 18, 2020). The resulting impact, 0.00004 ug/m?3 is about
0.01% of the annual standard.

Table 2 - Modeling Results Compared with Ambient Air Standards for Mercury

Modeled

Ambient

H g,
A\.;)e;;gidng Concentration | Standard Stzﬁw;;r d
{Hg/m3) (Hg/m3)
24-hr 0.00187 0.6 0.3%
Annual 0.00004 0.3 0.01%

While operating the FBI without the GAC might exceed the allowable mercury concentration, modeling
indicates that it does not pose a significant risk to the public. The air dispersion modeling evaluation
demonstrates that the impacts from the emission rate are well within state health-based standards.

Please feel free to contact Julie Maas by phone at (920) 438-1045 or email at jmaas@newwater.us
with any questions or comments you may have.

Sincerely,
GREEN BAY METROPOLITAN
SEWE DISTRICT

Thomas W. Sigmund, P.E.

Executive Director

c. Louise Gross, US EPA
Daniel Schaufelberger, US EPA

James Bonar-Bridges, WDNR

Thomas Henning, SEH

Enclosures:

Torms<o 2/94/’ 7%;%//,}

1: Advanced Industrial Resources Sewage Sludge Incineration Unit Emission Test Report - Test
Date December 12, 2019
2: SEH Technical Memorandum — Analysis of impact of Mercury Emissions from FBI
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ADVANCED INDUSTRIAL RESOURCES, INC,

SEWAGE SLUDGE INCINERATION UNIT

EMmIsSION TEST REPORT
FLUIDIZED BED INCINERATOR (FBI)
PROCESS 108 - STACK S08
AT
GREEN BAY METROPOLITAN SEWERAGE
DISTRICT TREATMENT PLANT
PROJECTID: KR-10375

GREEN BAY METROPOLITAN SEWERAGE DISTRICT
2231 NORTH QUINCY STREET
GREEN BAY, WISCONSIN 54302

PREPARED BY:

ADVANCED INDUSTRIAL RESOURCES, INC.
3407 NOVIS POINTE
ACWORTH, GEORGIA 30101

TEST DATE:
DECEMBER 12, 2019
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ADVANCED INDUSTRIAL RESOURCES, INC,

REPORT CERTIFICATION SHEET

Having conducted the Technical Review of this report, I hereby certify the data,
information, results, and calculations in this report to be accurate and true according to
the methods and procedures used.

s

[ Sk -w.ﬁ&“f““if“’“"‘" January 15, 2020
Derek Stephens Date
Technical Director
Advanced Industrial Resources

Having written and prepared this report, I hereby certify that the data, information and
results in this report to be correct and all inclusive of the necessary information required
for a complete third-party review of the testing event.

¢ =, -
N Z; . Z/ﬁmf y January 15, 2020
Steven Ha1gh - Date

Report Preparation Director
Advanced Industrial Resources

Having supervised all aspects of the field testing, I hereby certify the equipment
preparation, field sample collection procedures, and all equipment calibrations were
condu{ted in accordance to the applicable methodologies.

£ P
L./" -

o .
/ AT ey
-

R

e . ;g ——— January 15, 2020

eyt

“Treg Bisig-—" S Date

Field Project Supervisor
Advanced Industrial Resources
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin December 12, 2019
Performance Test - 40 CFR 60 LLLL SSI & Permit Compliance Test Report - Project [D: KR-10375 Page 1 of 10

1.0 INTRODUCTION

11 SUMMARY OF TEST PROGRAM

The Green Bay Metropolitan Sewerage District (GBMSD) operates the existing
wastewater treatment plant located at 2231 North Quincy Street, Green Bay, Wisconsin.
The facility operates a fluidized bed incinerator (FBI) to treat biosolids generated at the
plant. The FBI is listed in the facility’s air permit as Process 108 which vents to
atmosphere via Stack S08. GBMSD operations are regulated under Wisconsin
Department of Natural Resources (WDNR) Air Pollution Control Operation Permit No.
405004600-P30 and Construction Permit No. 14-JJW-051-R1. Those permits contain
emission limits for mercury of 7.1 pounds per 24 hour period (0.296 lb/hr) and 0.0010
milligrams per dry standard cubic meter.

GBMSD proposed to conduct emission testing for mercury without the operation of a
granular activated carbon system (GAC). The GAC was installed to control the emissions
of mercury from GBMSD’s FBI. In a letter dated August 1, 2018, the United States
Environmental Protection Agency (US EPA) approved a request from GBMSD to operate
the GAC only if needed to meet emission limits for mercury. If emissions of mercury
from the FBI meet the compliance limits without the GAC, GBMSD has the option to
combust sewage sludge without operating the GAC.

The purpose of this testing effort is to evaluate emissions of mercury from the FBI without
use of the GAC. Testing was performed to measure mercury emissions. The GAC was
not operated during testing. All other air pollution control units were operated during
testing and their operating parameters were monitored and recorded.

Testing was conducted on December 12, 2019, in accordance with a Wisconsin DNR
approved Site-Specific Test Protocol (SSTP). All testing was conducted by Advanced
Industrial Resources, Inc. (4/R) in accordance with approved USEPA Methods (i.e., 40
CFR 60 Appendix A, Methods 1, 2, 3, 3A and 29).

1.2 KEY PERSONNEL

The key personnel who coordinated the test program and their telephone numbers are:

Julie Maas, Green Bay MSD 920-438-1045

Advanced Industrial Resources, Inc.
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin December 12, 2019

Performance Test - 40 CFR 60 LLLL SSI & Permit Compliance Test Report - Project [D: KR-10375 Page 2 of 10
Bruce Bartel, Green Bay MSD 920-438-1006
Thomas Henning, Short Elliot Hendrickson Inc. 920-287-0677
Derek Stephens, Advanced Industrial Resources 404-843-2100
Scott Wilson, Advanced Industrial Resources 800-224-5007
Ross Winne, Advanced Industrial Resources 404-843-2100
Steve Haigh, Advanced Industrial Resources 404-843-2100

Advanced Industrial Resources, Inc.
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin December 12, 2019
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2.0 PROCESS AND SAMPLING LOCATION DESCRIPTIONS
2.1 PROCESS DESCRIPTION

The Green Bay Metropolitan Sewerage District (GBMSD) operates wastewater
treatment plants in Green Bay and De Pere, Wisconsin. GBMSD implemented the
Resource Recovery and Electrical Energy Project (R2E2) to replace its solid handling
facility and meet the increased capacity of sludge from the De Pere Facility along with
meeting the Subpart LLLL SSI standards. The facility receives and treats wastewater by
screening, grit removal, primary clarification, and activated sludge treatment with
biological phosphorus removal. The solids at the De Pere Facility are pumped to the
Green Bay Facility where they are dewatered and incinerated, the resulting ash of which
is landfilled.

The Fluidized Bed Incinerator (FBI) receives anaerobically digested, polymer
conditioned, and centrifuge dewatered biosolids. The FBI system includes a biosolids
dryer, incinerator feed pumps, a fluidized bed reactor, a hot thermal oil heat exchanger, a
wet scrubber, a wet electrostatic precipitator, an exhaust gas conditioner and re- heater, a
static bed carbon adsorber, blowers, fans, exhaust flues, and ducting. The FBI has a
design sludge feed rate of 51 dry tons per day.

The operation of the FBI and the associated control equipment is monitored using flow
monitors, combustion temperature, power inputs, scrubber liquid pH, effluent water flow
rate, and pressure differential monitors for determining the pressure drop of gas flow
across the scrubber. The exhaust of the FBI is also equipped with oxygen (wet and dry)
and carbon monoxide continuous emissions monitoring systems (CEMS).

22 SAMPLING LOCATION DESCRIPTION

The exhaust Stack S08 of the FBI has a circular cross section with an internal diameter of
23.625 inches. The sampling locations are located at 15.2 equivalent diameters
downstream from the nearest upstream flow disturbance and at 34.5 equivalent diameters
upstream from the nearest downstream flow disturbance or stack exhaust. The stack has
at least two sampling ports oriented 90 degrees to one another in a plane perpendicular to
the flow direction. Twelve sampling points (six points per port) were used for USEPA
Methods 2, 3, 4 and 29 sampling, in accordance with USEPA Method 1 requirements.

Advanced Industrial Resources, Inc.
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin December 12, 2019
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3.0 SUMMARY AND DISCUSSION OF TEST RESULTS
3.1 OBJECTIVES

The purpose of this testing effort is to evaluate emissions of mercury from the FBI without
use of the GAC. Testing was performed to measure mercury emissions. The GAC was
not operated during testing. All other air pollution control units were operated during
testing and their operating parameters were monitored and recorded.

32 FIELD TEST CHANGES, PROBLEMS, & ITEMS OF NOTE

The testing was conducted in accordance with the associated Site-Specific Test Protocol
submitted to Wisconsin DNR prior to testing and no problems were encountered during
testing that required deviation from the planned test protocol.

Items of Note:

Upon receipt of the sample shipping cooler at the analytical laboratory, it was noted by
laboratory personnel that each of the respective runs’ Sample container 5B’s had lost
liquid sample contents. Based upon the sample level markings placed on each of the
respective sample containers prior to shipping and the method specified volumes of
sample rinses, it is estimated that the volumes lost ranged from 40-90 mL.

As suggested in the Note listed after Method 29, Section 8.2.9.2, a pressure relief hole was
used in the Container SB cap to prevent excessive pressure build-up of the contents
resulting from the potential reaction of potassium permanganate (KMnO4) with acid (0.1
N H>SOy4).

The samples were shipped from the field to the contract laboratory via private courier
(UPS). During shipment, the sample shipping cooler was apparently handled roughly.
Therefore, while the sample bottles were sufficiently protected from breakage using
packing materials (bubble wrap, etc.), the jostling of the container resulted in liquid
sample being extricated from the respective Container 5B sample cap holes.

While the lab was able to estimate the quantities lost, they were not able to definitively
determine the lost volumes. Therefore, the lab analyzed the samples ‘as is’ after diluting

Advanced Industrial Resources, Inc.
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Green Bay Metropolitan Sewerage District, Green Bay Wisconsin
Performance Test - 40 CFR 60 LLLL SSI & Permit Compliance Test Report - Project [D: KR-10375

the samples to 500 mL, as per normal sample analysis protocol. The analysis conducted is
on a concentration basis whereby at least two (2) representative aliquots of the respective
sample containers’ contents are analyzed. The resulting concentrations (ug/mL) are then
extrapolated to a total mass collected (ug) using the total volume (mL) of the sample from

which the aliquot(s) were analyzed (UZsampic = UZ/ML Aliquot X ML totat voume).  Therefore,

while it is possible that some mercury was lost along with the liquid sample loss, the
overall concentration of the sample containers’ contents were likely unaffected.
Additionally, because the samples were each diluted up to 500 mL prior to analysis, per
normal protocol, the final calculated mass (ug) reported was likely unaffected and thus the
emissions reported based upon the analytical results should be considered representative
of the actual source emissions.

3.3  PRESENTATION OF TEST RESULTS

Emission test results are presented in Appendix A and are summarized in Table 3-1.
Reduced and tabulated data from the field-testing is included in Appendix B. The
calculations and nomenclature used to reduce the data are presented in Appendix C.
Actual raw field data sheets are presented in Appendix D. Laboratory reports and custody
records are presented in Appendix E. Equipment calibration information and Gas
Calibration Certification sheets are presented in Appendix F. Facility process data, as
provided, is included in Appendix G.

TABLE 3-1: Results Summary

Average - % of ; .
Source | Pollutant Measured Allowable Units Allowable Regulatory basis
0.0220 0.0010 | MElm@ o
FBL | Mercury hors 2201% | 40 CFR 60, Subpart LLLL
k08 | (H
Stack (Hg) 0.0155 7.1 ib/24-hour 0.2% 40 CFR 61, Subpart E

* Measured hourly emission rate is 0.000646 Ib/hour.

3.4

PROCESS MONITORING

All essential process monitoring equipment was operating properly and recording data

throughout the test period.

Advanced Industrial Resources, Inc.
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Performance Test - 40 CFR 60 LLLL SSI & Permit Compliance Test Report - Project [D: KR-10375 Page 6 of 10

Facility personnel collected sludge samples for applicable analysis within the GBMSD
laboratory for determinations of sludge throughput processing rates. Analytical results and
sludge feed rates are presented in Appendix G.

Advanced Industrial Resources, Inc.
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4.0 SAMPLING AND ANALYTICAL PROCEDURES

Testing was conducted according to the methodology in the Title 40 Code of Federal
Regulation, Part 60, Appendix A as applicable. The following methods were employed
for emission sampling and analyses:

e FEPA Method 1 was used for the qualification of the location of sampling ports and
for the determination of the number and positions of stack traverse points, as
applicable to sample traverses for Method 2.

e EPA Method 2 was employed for the determination of the stack gas velocity and
volumetric flow rate during stack sampling using the Type “S” Pitot tube.

e FEPA Methods 3 and 3A were used for the calculation of the density and dry
molecular weight of the effluent stack gas. An instrumental analyzer was used for
the determination of molecular oxygen and carbon dioxide concentrations.

e [EPA Method 4 was used for the determination of moisture content.

e FEPA Method 29 was used for the determination of mercury emissions.

Emission and process samples, as applicable, were recovered on site in a controlled
environment and stored in appropriate storage containers. The liquid level was marked to
provide an indication of the loss of liquid sample during transport. Filters were placed and
sealed in a Petri dish. All applicable samples were stored upright in closed sample boxes
until final laboratory analysis. In order to limit the chain of custody, only essential A/R
personnel are permitted access to these samples.

Advanced Industrial Resources, Inc.
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5.0 QUALITY ASSURANCE ACTIVITIES

The quality assurance/quality control (QA/QC) measures associated with the sampling and
analysis procedures given in the noted EPA reference methodologies, in Subparts A of 40
CFR 60 and 40 CFR 63, and in the FPA QA/QC Handbook, Volume 11 (EPA 600/R-
94/038c) were employed, as applicable. Such measures included, but were not limited to,
the procedures detailed below.

5.1 PROBE NOZZLE DIAMETER CHECKS

Probe nozzles were calibrated before field testing by measuring the internal diameter of
the nozzle entrance orifice along three different diameters. Each diameter was measured
to the nearest 0.001 inch, and all measurements were averaged. The diameters were
within the limit of acceptable variation of 0.004”.

5.2 PITOT TUBE FACE PLANE ALIGNMENT CHECK

Before field testing, each Type S Pitot tube was examined in order to verify that the face
planes of the tube were properly aligned, per Method 2 of 40 CFR 60, Appendix A. The
external tubing diameter and base-to-face plane distances were measured in order to verify
the use of 0.84 as the baseline (isolated) Pitot coefficient. At that time the entire probe
assembly (i.e., the sampling probe, nozzle, thermocouple, and Pitot tube) was inspected in
order to verify that its components met the interference-free alignment specifications
given in EPA Method 2. Because the specifications were met, then the baseline Pitot
coefficient was used for the entire probe assembly.

After field testing, the face plane alignment of each Pitot tube was checked. No damage
to the tube orifices was noted.

5.3 METERING SYSTEM CALIBRATION

Every three months each dry gas meter (DGM) console is calibrated at five orifice settings
according to Method 5 of 40 CF'R 60, Appendix A. From the calibration data, calculations
of the values of Y, and AHg are made, and an average of each set of values is obtained.
The limit of total variation of Y, values is +0.02, and the limit for DHg values is +0.20.

Advanced Industrial Resources, Inc.
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After field testing, the calibration of the DGM console was checked by performing three
calibration runs at a single intermediate orifice setting that is representative of the range
used during field-testing. Each DGM was within the limit of acceptable relative variation
from Y, of 5.0%.

5.4 TEMPERATURE GAUGE CALIBRATION

After field testing, the temperature measuring instruments on each sampling train was
calibrated against standardized mercury-in-glass reference thermometers. Each indicated
temperature was within the limit of acceptable variation between the absolute reference
temperature and the absolute indicated temperature of 1.5%.

5.5 DATA REDUCTION CHECKS

AIR ran an independent check (using a validated computer program) of the calculations
with predetermined data before the field test, and the 4/R Team Leader conducted spot
checks on-site to assure that data was being recorded accurately. After the test, AIR
checked the data input to assure that the raw data had been transferred to the computer
accurately.

5.6 EXTERNAL QUALITY ASSURANCE
5.6.1 TEST PROTOCOL EVALUATION
A Site-Specific Test Protocol was submitted to the Wisconsin DNR in advance of testing,

which provided regulatory personnel the opportunity to review and comment upon the test
and quality assurance procedures used in conducting this testing.

5.6.2 ON-SITE TEST EVALUATION
A test schedule was submitted with the Site-Specific Test Protocol. No tests were
performed earlier than stated in the original schedule. Therefore, regulatory personnel

were afforded the opportunity for on-site evaluation of all test procedures. Mr. Andrew
Seeber of Wisconsin Department of Natural Resources observed testing.

Advanced Industrial Resources, Inc.
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6.0 DATA QUALITY OBJECTIVES

The data quality objectives (DQOs) process is generally a seven-step iterative planning
approach to ensure development of sampling designs for data collection activities that
support decision making. The seven steps are as follows: (1) defining the problem; (2)
stating decisions and alternative actions; (3) identifying inputs into the decision; (4)
defining the study boundaries; (5) defining statistical parameters, specifying action levels,
and developing action logic; (6) specifying acceptable error limits; and (7) selecting
resource-effective sampling and analysis plan to meet the performance criteria. The first
five steps are primarily focused on identifying qualitative criteria such as the type of data
needed and defining how the data will be used. The sixth step defines quantitative criteria
and the seventh step is used to develop a data collection design. In regards to emissions
sampling, these steps have already been identified for typical monitoring parameters.

Monitoring methods presented in 40 CFR 60 indicate the following regarding DQOs:
Adherence to the requirements of this method will enhance the quality of the data obtained
from air pollutant sampling methods. At a minimum, each method provides the following
types of information: summary of method; equipment and supplies; reagents and
standards; sample collection, preservation, storage, and transportation; quality control;
calibration and standardization; analytical procedures, data analysis and calculations; and
alternative procedures. These test methods have been designed and tested according to
DQOs for emissions testing and analysis.

Advanced Industrial Resources, Inc.
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Advanced Industrial Resources, Inc.

Test Results
Green Bay MSD
Green Bay, WI
FBI Stack S08

Notes:

1) tpy-tons per year assumes continuous operation or 8,760 hours per year.
2} Permit FOP No. 405004600-P30 Emission limits

3) 40 CFR 60 LLLL New SSI Emission limits - Table 1

* "Less than' symbol ( <) indicates analyte of interest below the analytical detection limit; values reported based upon lab's detection

limit

Units Run 1 Run 2 Run 3 Averages
Test Date 12-Dec-19 12-Dec-19 12-Dec-19

Start Time 7:00 10:25 13:50

End Time 10:03 13:29 16:54
Pm Pressure of meter gases inches Hg 29.79 29.79 29.79 29.79
Ps Pressure of stack gases inches Hg 29.65 29.65 29.65 29.65
V inisedy | Volume of gas sample dscf 109.58 106.00 110.83 108.81
Vw(std) Volume of water vapor scf 2.17 2.27 2.41 2.28
Bws Moisture in stack gas 0.019 0.021 0.021 0.021
B, theo| Theoretical max. moisture dimensionless 0.093 0.096 0.097 0.095
Bws’act Actual moisture 0.019 0.021 0.021 0.021
M,  |Mol Wt. Of gas at DGM 1b./lb.-mole 30.06 30.05 29.99 30.03
M, Mol. Wt. Of gas at stack 1b./b.-mole 29.82 29.80 29.74 29.79
AP Velocity of stack gas ft./sec 51.38 50.83 51.62 51.28
A, Area of nozzle ft* 0.000218 0.000218 0.000218 0.000218
A Area of stack f 3.04 3.04 3.04
Q gas
Q.4 [Vol Flow rate of dry gas dscfm
I Isokinetic sampling ratio percent

Ciig Cone. Of Hg in dry stack gas mg/dscm 0.0189 0.0208 0.0221 0.0206
C'gg  |Hg Cone. Corr. to 7% O, mg/dsem @ 7%0; 0.0195 0.0219 0.0246 0.0220
C'jg, Ati|Allow. Hg Conc. mg/dsem @ 7%0; 0.0010 0.0010 0.0010 0.00190
% of All% of Allowable % 1953% 2194% 2456% 2201%
c Cone. Of Hg in dry stack gas 10 or/dscf 8.23 9.06 9.66
E, Emission rate of He Ib/hour 0.000594 0.000645 0.000697 0.000646
¢ Ib/24-hour 0.0143 0.0155 0.0167 0.0155
Epg All |Allowable Hg Em. Rate 1b/24-hour” 7.1 7.1 7.1 7.1
% of All% of Allewable % 0.2% 0.2% 0.2% 0.2%
Eng Emission rate of Hg tpyl 2.6E-03 2.8E-03 3.1E-03 2.8E-03
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APPENDIX B

FIELD DATA REDUCTION
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Advanced Industrial Resources, Inc.

Data Reduction Sheet

Client: Green Bay MSD Console ID: C-10
Location: Green Bay, W1 Y 0.985
Source: FBI Stack S08 AHg: 1.825
Test Team: SS, JG, GE C,: 0.84
EPA Methods: 1,2,3A,4 & 29 Analyte(s): Hg
Units Run 1 Run 2 Run 3
Test Date 12-Dec-19 12-Dec-19 12-Dec-19
Start Time 7:00 10:25 13:50
End Time 10:03 13:29 16:54
A\ Volume of gas sample def 114.390 111.513 116.475
M, Mass of liquid collected g 45.9 47.9 50.9
Ap Velocity head of stack gas inches H,O 0.792 0.773 0.795
(Ap)m Square root of velocity head (inches HZO)1 - 0.890 0.879 0.891
AH Pressure differential inches H,O 1.27 1.24 1.27
0 Total sampling time minutes 180.0 180.0 180.0
D, Diameter of nozzle inches 0.200 0.200 0.200
D, Diameter of stack inches 23.625 23.625 23.625
T, Temperature of meter °R 541 545 544
T, Temperature of stack gas °R 572 573 573
Py Barometric pressure inches Hg 29.70 29.70 29.70
P, Gauge pressure of stack gas inches H,O -0.70 -0.70 -0.70
% O, |Percent 02 by volume percent (/,) 7.480 7.749 8.386
% CQ,|Percent CO2 by volume percent ('/,) 10.998 10.865 10.352
% N, |Percent N2 by volume percent ('/,) 81.5 81.4 81.3
Myy, |Mass of mercury mg 0.0585 0.0623 0.0694
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EXAMPLE CALCULATIONS &
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet (Hg)

Green Bay MSD, Green Bay, WI
FBI Stack S08, Run #1

Area of nozzle:
A,=3.1415x D,/ 4/ 144 in*/ff
A, = 3.1415x (0.2) x (0.2) / 4 / 144
A= 0.000218 £

Area of stack:

A =13.1415x Ds* / 4/ 144 in"/ft
A,= 3.1415x (23.5)x (23.5) / 4 / 144
A= 3.05 2

Absolute pressure of meter gases:
P,=P,,+d1/136

P,=29.7+1267/13.6
P,= 29.79 inches Hg

Absolute pressure of stack gases:
Py= Py, +p,/ 13.6
P,=207+-07/13.6
P,= 29.65 inches Hg

Volume of gas sample, standardized:
Vm(std)= Vm X Ym (Tstd / Tm) (Pm / Pstd)

Vingstay™ (114.39) x (0.985) x (528/541) x (29.79/29.92)
\’fm(std)z 109.49 dscf

Volume of water vapor in the gas sample, standardized:
Vw(std)= (Vlc XPw X Rx Tstd) / (MW X Pstd)

Ve (46) x (0.002201) x (21.85) x (528) / (18 x 29.92)
Vw(std): 2.17 scf

Volume proportion of water in the stack gas stream:
Bus™ Vgsidy/ Vasiay T Viwstdy)
Bus= (2.17/7(109.49 + 2.17))
Bys= 0.0194

Nitrogen content of gas at the DGM:
%N, = 100% - %CO, - %0, - %CO

%N, = 100% - 11% - 7.48% - 0%
%N,= 815 %

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet (Hg)

Green Bay MSD, Green Bay, WI
FBI Stack S08, Run #1

Molecular weight of gas at the DGM:
My = ((44 x %CO,) + (32 x %0, + (28 x (%N, + %C0)))/100%
My= (44 x 11) + (32 x 7.48) + (28 (81.5 + 0)))/100%
My = 30.05 Ib/1b-mole

Molecular weight of gas at the stack:
M= M, (1 -B,) + M, x B,
M;= (30.05 x (1 - 0.0194)) + (18 x 0.0194)
M= 29.82 Ib/Ib-mole

Velocity of stack gas:
Vo= K, x C, [@]"* x [T/PM)]"”
Vo= (85.49 x 0.84 x (0.792)°1/2 x [572 / (29.65 x 29.82)]"1/2
Ve = 51.40 ft/s

Volumetric flow rate of actual stack gas:
Qa = Vv, X A, X 60 sec/min
Q,=(51.4)x (3.045384) x (60 sec/min)
Q,= 9392 cfm

Volumetric flow rate of dry stack gas, standardized:
Q= (60 sec/min) x (1 - Byo) Ve A (Tga / T X (Py/Pyg)
Qus = (60 sec/min) x (1 - 0.0194) x 51.4 x 3.045384 x (528 / 572) x (29.65/ 29.92)
Qu= 8425 dscfm

Isokinetic sampling ratio expressed as percentage:
I= 100 T [(Ks x Vit (Yo x Vi x P / T /(60 x Qx v x Pox AY)

J= 100 x (572) x ((0.002669 x 46) + (0.985 x 114.39 x 29.79 / 541)))/(60 x 180 x 51.4 X 29.65 x 0.000218)

I= 100.9 %

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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Advanced Industrial Resources, Inc.
Sample Calculation Sheet (Hg)

Green Bay MSD, Green Bay, WI
FBI Stack S08, Run #1

Concentration of Hg in dry stack gas standardized:
= (Mygo / Visia) (3532 1t /m”)
e= (0.0585/109.49) x 35.32
c= 0.0189  mg/dscm

Concentration of Hg in dry stack gas, standardized, Corrected to 7% O,:
¢'= ¢ *(20.9-7)/(20.9-%0,)
¢'= (0.18871) x (20.9-7)/(20.9-7.48)
¢'= 0.0195  mg/dsem corr 7%0,

Concentration of Hg in dry stack gas. standardized:
¢= (mg/dscm) / (35.32 ft’ / m’) / (64.8 mg/gr) x 1000000
¢= (0.018871)/35.32 / 64.8*1000000

c= 8.25 10-° gr/dsct

Emission rate of Hg, time basis:
E= ¢,ppaeem X Qua X (60 min/hr) x (2.2046 x 10 Ib/mg) / (35.32 f£’ / m’)
E=0.018871x 8425 x60x2.2046 x 10-6/35.32
E= 0.0060595 Ib/hr

*Note: Values may not agree exactly with results shown elsewhere in this report due strictly to rounding
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EXAMPLE CALCULATIONS

An=D2n/4

As=D¢ /4

Buws = Vigstdy / (Vingsidy T Viwgsta)

Canalyte = (Manalyte / Vingstay) (35.31466 {t/m*)
“Canalyte = (Manalyte / Vmestay) (0.015432 gr/mg)
Canalyte = *Canalyte M Wanatyte / 24.04 1/mol

CC = to975 (Sa/n'?)

d = 1/n (Sdy)

DE = (EInlet - EOutlet) /E Jnlet X 100%

Eanalyte = (Manalyte / Vingstay) Qsa (60 min/hr) (2.2046x10° Ib./mg)
Eanalyte = Canalyte Qsa (60 min/hr) (2.2046x10° 1b./mg)
I[=100 Ts (K5 Vic+ Y Vin P / Tin) 7 (60 0 v P Ay)

where K; = 0.002669 (in. Hg ft*) / (mL °R)
K; = [(2.0084x107 AHg) An (1 — Bys)]> Ma/ M) (T / Ts) (Ps / Pry)
Mq = 0.44 (% CO3) + 0.32 (% O3) + 0.28 (% Ny + % CO)
Ms = Mg (1 — Bws) + My By
P = Qsd / F-Factor x 60 x (20.9-05) / 20.9
Pn=Pyx+ AH/ 13.6
Ps=Ppar + pg/ 13.6
= (60 s/min) vi A
Qsd = (60 s/min) (1 - Bus) Vs As (Tsta/ Ts) (Ps/ Psia)
RA = [Abs(d) + Abs(CC)]/RM
Sq = [(5di? — (Sdi)*/n)/(n-1)]"
Tm = tm + 460°
T, = t, + 460°
Vinestd) = Vim Y (Tsia / Tm) (P / Pyia)
W(std) (Vlc pw R Tstd) / (M Pstd)
vo=Ky Gy [Ap]'2 [Ty / (P My)] 2
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NOMENCLATURE

Symbol Units Description
Abs(x) dimensionless Absolute value of parameter x
An ft* Area of the nozzle
A ft? Area of the stack
Bws dimensionless Volume proportion of water in the stack gas stream
Cp dimensionless Type S pitot tube coefficient
Canalyte mg/dscm Concentration of analyte in dry stack gas, standardized
'Canalyte gr./dscf Concentration of analyte in dry stack gas, standardized
'Canalyte ppm Concentration of analyte in dry stack gas, standardized
CC dimensionless One-tailed 2.5% error confidence coefficient
d ppm Arithmetic mean of differences
di ppm Difference between individual CEM and reference
method concentration value
Dn inches Internal diameter of the nozzle at the entrance orifice
Ds inches Internal diameter of the stack at sampling location
DE percent Destruction efficiency
AH inches H,O Average pressure differential across the meter orifice
AHa inches H>O Orifice pressure differential that corresponds to 0.75
cfm of air at 68 °F and 29.92 inches of Hg
Ap inches H,O Velocity head of stack gas
Eanatyte Ib./hour Emission rate of analyte, time basis
I percent Isokinetic sampling ratio expressed as percentage
Ki dimensionless K-factor, ratio of DH to DP, ideal
Ky ft[(1b/Ib-mol)(in. Type S pitot tube constant,
Hg)]"”
s[(°R)(in. H20)]'? | = 85.49
Lp cfm Measured post-test leakage rate of the sampling train
Ma Ib./Ib.-mole Molecular weight of gas at the DGM
M Ib./Ib.-mole Molecular weight of gas at the stack
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NOMENCLATURE

Symbol Units Description
Mw Ib./Ib.-mole Molecular weight of water,
=18.0
Manalyte mg Mass of analyte in the sample
n dimensionless Number of data points
P MMBtu Fuel firing rate
Poar inches Hg Barometric pressure at measurement site
Pinput tons/hour Process dry mass input rate
Pe inches H,O Gauge (static) pressure of stack gas
Pm inches Hg Absolute pressure of meter gases
P inches Hg Absolute pressure of stack gases
Psta inches Hg Standard absolute pressure
=29.92
Q. cfm Volumetric flow rate of actual stack gas
Qsa dscfm Volumetric flow rate of dry stack gas, standardized
R (in. Hg)(ft*) Ideal gas constant,
(Ib-mole)(°R) =21.85
RA percent Relative accuracy
RE percent Removal efficiency
RM ppm Average reference method concentration
Iw Ib/mL Density of water,
=0.002201
Ia g/mL Density of acetone,
=0.7899
Sd dimensionless Standard deviation
Tm °R Absolute temperature of dry gas meter
Ts °R Absolute temperature of stack gas
Tsta °R Standard absolute temperature,
=528
t0.975 dimensionless 2.5 percent error t-value
tm °F Temperature of DGM
ts °F Temperature of stack gas
0 minutes Total sampling time
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NOMENCLATURE

Symbol Units Description

Vie mL Total volume of liquid collected

Vm def Volume of gas sample as measured by the DGM

Vunstdy dscf Volume of gas sample as measured by the DGM,
standardized

Vwstd) scf Volume of water vapor in the gas sample, standardized

Vs ft./sec Velocity of stack gas

Y dimensionless DGM calibration coefficient

Ye dimensionless DGM calibration check value

Yw dimensionless Reference (wet) gas meter calibration coefticient

% CO2 percent Percent COx by volume, dry basis

% O2 percent Percent O, by volume, dry basis

% N2 percent Percent N> by volume, dry basis
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APPENDIX D

FIELD DATA

SEE ATTACHED CD FOR COMPLETE MONITOR DATA
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Green Bay MSD Test Date: December 12, 2019
Location: Green Bay, WI Console ID: C-10
Source: FBI Stack S08 Y./ AHg: 0985 1.825
Test Team: SS, JG, GE Sampling Box ID: B-16
EPA Methods: 1,2,3A,4 &29 Probe Assembly ID: P4-01
D, (in.): 23.625 D, (in.): 0.200
% 0, 7.480 Assumed B 3.0
% CO, 10.998 Py, (in. Hg): 29.70
Start Run: 7:00 AM pg (in. H,0): -0.70
End Run: 10:03 AM Minutes/Point: 15.0
Run Number: 1 K-Factor: 1.6
Inches H,O Temperature Readings (°F)
Point Meter Ap AH | (ap” t, Probe | Filer | O fm Filter | Vacuum
(deh) Impinger | Average Exit (in. Hg)
1 803.250 0.75 1.20 0.866 110 249 248 57 77 N/A 2
2 812.83 0.77 1.23 0.877 112 251 252 57 77 N/A 2
3 821.70 0.80 1.28 0.894 111 250 250 58 77 N/A 2
4 831.37 0.81 1.30 0.900 112 251 248 60 77 N/A 2
5 841.92 0.7 1.26 0.889 110 250 248 60 79 N/A 2
6 851.81 0.78 1.25 0.883 111 251 250 61 80 N/A 2
7 861.25 0.75 1.20 0.866 111 249 250 61 80 N/A 2
8 870.92 0.78 1.25 0.883 112 250 249 62 81 N/A 2
9 880.58 0.78 1.25 0.883 113 251 250 62 81 N/A 3
10 889.99 0.82 1.31 0.906 114 264 263 62 86 N/A 3
11 898.35 0.82 1.31 0.906 114 269 263 61 86 N/A 3
12 907.18 0.85 1.36 0.922 114 258 263 60 86 N/A 3
End 917.640
Total Moisture Collected (mL): 46.0
Theoretical maximum meisture collection at saturation (ml): 239.0
Pre System Leak Check (cfm): 0.001
Post System Leak Check (cfm): 0.002
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Green Bay MSD Test Date: December 12, 2019
Location: Green Bay, WI Console ID: C-10
Source: Incinerator 1 Y,/ AHg: 0985 1.825
Test Team: 38, 1G, GE Sampling Box ID: B-16
EPA Methods: 1,2,3A,4 & 29 Probe Assembly ID: P4-01
D, (in.): 23.625 D, (in.): 0.200
% O, 7.749 Assumed B 3.0
% CO, 10.9 Py (in. Hg): 29.70
Start Run: 10:25 AM p, (in. H,0): -0.70
End Run: 1:29 PM Minutes/Point: 15.0
Run Number: 2 K-Factor: 1.6
Inches H,O Temperature Readings (°F)
Point | Mieter Ap AH | (ap)® t, Probe | Filter | fm Filter | Vacuum
(deh) Impinger | Average Exit (in. Hg)
1 917.751 0.77 1.23 0.877 111 244 262 62 82 N/A 2
2 926.91 0.78 1.25 0.883 113 253 263 62 82 N/A 2
3 936.23 0.76 1.22 0.872 113 253 263 56 83 N/A 2
4 945.71 0.76 1.22 0.872 113 253 260 54 84 N/A 2
5 954.92 0.80 1.28 0.894 113 250 260 53 85 N/A 2
6 964.59 0.80 1.28 0.894 113 250 261 54 86 N/A 2
7 973.22 0.73 1.17 0.854 114 251 261 55 86 N/A 2
8 982.88 0.71 1.14 0.843 114 252 262 55 86 N/A 2
9 992.47 0.80 1.28 0.894 114 253 260 55 85 N/A 2
10 1001.22 0.81 1.30 0.900 114 252 260 55 86 N/A 2
i1 1010.89 0.78 1.25 0.883 113 252 260 56 86 N/A 2
12 1020.56 0.77 1.23 0.877 113 250 261 57 86 N/A 2
End 1029.264
Total Moisture Collected (mL): 48.0
Theoretical maximum moisture collection at saturation (ml): 239.8
Pre System Leak Check (cfm): 0.001
Post System Leak Check (cfm): 0.002
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Advanced Industrial Resources, Inc.

Field Data Sheet
Client: Green Bay MSD Test Date: December 12, 2019
Location: Green Bay, WI Console ID: C-10
Seurce: FBI Stack S08 Ym/DH@: 0.985 1.825
Test Team: S8, JG, GE Sampling Box ID: B-16
EPA Methods: 1,2,3A,4&29 Probe Assembly ID: P4-01
D, (in.): 23.625 Dn (in.): 0.200
% O, 8.386 Assumed Bws: 3.0
% CO, 10.352 Pbar (in. Hg): 29.70
Start Run: 1:50 PM pg (in. H20): -0.70
End Run: 4:54 PM Minutes/Point: 15.0
Run Number: 3 K-Factor: 1.6
Inches H,O Temperature Readings (°F)
Point | Mieter Ap AH (ap)"” £, Probe | Filter | f Filter | Vacuum
(deh) D[mpinger | Average Exit (in. Hg)
1 1029.365 0.86 1.38 0.927 114 240 260 62 80 N/A 2
2 1039.03 0.86 1.38 0.927 114 245 258 62 80 N/A 2
3 1048.38 0.80 1.28 0.894 113 250 258 62 82 N/A 2
4 1058.04 0.79 1.26 0.889 113 252 258 62 83 N/A 2
5 1067.70 0.79 1.26 0.889 113 250 258 63 84 N/A 2
6 1077.37 0.80 1.28 0.894 114 248 256 64 85 N/A 2
7 1086.09 0.78 1.25 0.883 114 244 263 64 85 N/A 2
8 1096.01 0.72 1.15 0.849 114 251 262 60 86 N/A 2
9 1106.65 0.78 1.25 0.883 113 253 260 60 86 N/A 2
10 1116.37 0.78 1.25 0.883 113 250 258 60 87 N/A 2
11 1129.98 0.80 1.28 0.894 113 256 260 59 86 N/A 2
12 1125.71 0.78 1.25 0.883 113 252 258 53 87 N/A 3
End 1145.840
Total Moisture Collected (mL): 51.0
Theoretical maximum moisture collection at saturation (ml): 252.7
Pre System Leak Check (cfm): 0.002
Post System Leak Check (cfm): 0.001
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Advanced Industrial Resources, Inc.

Cyclonic Flow Absence Verification Field Data
EPA Method 1

Client: Green Bay MSD Date: October 12, 2019
Location: Green Bay, WI D, (in.): 23.625
Source: FBI Stack S08 A, (ft2): 3.04

Test Team: SS, JG, GE D, (in.): 0.200
Probe ID: P4-01 A, (ft): 0.000218

C,: 0.84

t, CF): 71 . Ap o

Console ID: C-10 Point (in. H,0)| (degrees)

Y. 0.985 1 0.0 0.0

AHg: 1.825 2 0.0 0.0

Assumed B,: 3% 3 0.0 5.0

P,,. (in. Hg): 29.70 4 0.0 0.0

5 0.0 0.0

6 0.0 0.0

Change Ports

1 0.0 0.0

2 0.0 0.0

3 0.0 5.0

4 0.0 0.0

5 0.0 0.0

6 0.0 0.0

ED_012958_00013359-00035



Advanced Industrial Resources, Inc.
Source Description Sheets

Client: Green Bay MSD Date: October 12, 2019
Location: Green Bay, WI Test Team: SS, JG, GE
Source: FBI Stack S08
D, (in.): 0.200 . Ap t
2 Point i
A, (ft): 0.000218 (in. ,O)| (°F)
D, (in.): 23.625 1 0.75 112
A, (ft’): 3.04 2 0.80 110
Length A: >47.3 3 0.78 111
Length B: > 189.0 4 0.78 113
tamp (CF): 71 5 0.81 110
Assumed B,: 3% 6 0.82 112
Py, (in. Hg): 29.7 Change Ports
P, (in. H,0): -0.70 1 0.83 113
% O,: 9.0% 2 0.85 112
% COy: 10.0% 3 0.85 113
Console ID: C-10 4 0.87 111
Y: 0.985 5 0.86 114
AHg: 1.825 6 0.75 112
Cp: 0.84
K-Factor: 1.6

Digital Photograph of Source Not Available
Sketch of Stack

< =V >

Sampling Location

a> |

< =
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Traverse Point Locations

for
Green Bay MSD
FBI Stack S08

23.625 Inch Diameter Stack
Two Ports at 90°

Distance from

Sampling Point Stack Wall (inches)
1 1.0
2 34
3 7.0
4 16.6
5 20.2
6 22.6
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Client:
Location:

Advanced Industrial Resources, Inc.
‘ Field Data Sheet

boten By 50

Grogea Boy WX

Souree:

Test Team:
EPA Methods:
D, (in.):

% O,

Toremite 4 [525)

L5, 5S¢, U

b=, 24

Test Date: ’2 e I (1
Console ID: £ {¢
Yo/dHg: 0 996 142¢

Sampling Box ID: 7 .| (,

T 23.62S  w)we

g

% CO, }6. 9%

Start Run:

1.006

EndRun: {0 673

Run Number:

i Com P

Assumed B,

M

. Probe Assembly ID: ¢ . 03 |

Dn (in.): (j . '2 d) &
“7&; ‘7/1 N
g

Ppar (in. Hg):
p, (in. H;0):
inutes/Point: |

K-Factor: |, {

3¢ 29.7¢

\
I’l

Inches H,O

Temperature Readings (°F)

Meter Last tn Tilter |Vacuum
Point Ap AH s Probe |Filter Box ) Exit .
(def) Impinger Inlet QOutlet (M5 or CPM) {in. Hg)
1 | 9oz, 3s 0. 785 | I3 1o PTEER LT £7 37 7% Vi 1 o
2 | 313, €5 o7t 11a3 |1k [2s)  12€2 $F ZZ_ 173 VA 12
3 el o .80 1629 i ALO |dse | <4 2F ZF AN/ 2
4 | 931,33 1o 9011 (Vi [251 147 1o 37 |37 [N/A |2
S | 84y 92 o.34 | .20 |{io .86 |2v4 (O 14 74 N/A | Q
6 | €519V 1p.79¢ 13.ag 4] 261 1950 | (1 Yo _|e¢o MKk | 2
7
8
9 .
10
i1
i2 -
Change Ports
1 @L1.a8 1o0.3¢ 11.2 1) 249 150 Al ¢o go M/ A A
2 170 42 g.9% [1.)§ 2 dSe | g {2 ¢ ¢l WA d
3 | (tu-g¢ 6.3¢ 1128 13 A8t 80 ] ki rdi WA =
4 e . je- 91 17.3¢ 1 U Y 2(3 (3 96 84 Wik 3
5 | 994-3% 16.92 [).3) " Al [ALD 4 g¢ $¢ vk |3
6 {dot. i1t [6¢C [13% [Py [2¢4 143 | {0 ¢ €L w/n 3
7
3
9
10
11
12
End | G411 (Yo
i Moisture Collected (g) Pre-Run Leak Checks (defm @ "Hg)
_Initial Final Net Sampling Line: &.@¢) 2 L”
Body:| Sle o WiG 3¢ Pitot A: v,/
Silica Gel:}  200.0 e 16 Pitot B: 4
Gel Number: Total:] 4l '
) Post-Run Leak Checks (defm @ "Hg)
Sampling Line: & g o 7@ SV
B' Pitof A:
Silica Gel Dresc. {initial): ve Pitot B: v
Silica Gel Desc. (final): /A e~

Test Team Leader Review:
Data Entry Review:

s

Reagent 1: Hl 0 e
Reagent 2: H'l GOy

Lot Nes mofz
Lot No: "’G”'g LC7N

W Noy j ?Q‘SQ’&
Hiv o g 57538
R C$8440)
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Advanced Industrial Resources, Inc.
Field Data Sheet

Client; é‘“f‘ﬁ(’,,q Be g MDD Test Date: | ‘4‘, 2] <}
Location:  {sreen By  WE Console ID: (- |
Sowree:  vicingenter L /50%‘) Yo/AHgt .9 g8 i L9g
Test Team: 6 3¢, (€ ' Sampling Box ID: {3 - (
EPA Methods: |~ ¢, 24 _ Probe Assembly ID:  {?t[p |
D (i) A3~ 73 25  Kifee D,(n)_@.,200
%0, ‘7. F) g Assumed B,: 3 Y,
Yo COZ ’@ B gé S Pbar (in‘ Hg): @;f‘ . 70
Start Run: | 6: 2% pe (in. H;0) w20
End Run: {3714 Minutes/Point:  |.S
Run Number: 7.2 Lemp K-Factor: l L
Inches H,O Temperature Readings (°F)
Meter Last fon Filter | Vacuum
Point Ap AH t, Probe |Filter Box Exit .
(dcf) Impinger Inlet Outlet (MS or CPM) (in. Hg)
T [W7.78] e 77 [ 723 [ON®[ 0] [2Z [ (x| @2 | & [WA | 2
2 1 92¢.491 6.9 Lag [13 2573 (3 (2 ¢2 ¢d M/A 2
3 | 93%,.23 0- 34 | 1.3 | 13 253 1263 | <C g3 (3 | WA 28
4 [ aug. 71 0.3¢11.7% | h3 £3 |2¢e | §Y Py £ | WA 2
5 12¢4.42 o $0 1 §.2¢ | {13 25¢ L0 €3 £s B #ix o
6_146Y. 59 0.g0 {1af 1113 YT e YA § 4 €< ¢s LA d
7| A oY
§
9
16
11
12
Change Ports
1 1933. 22 [6. 73 [+ [Jm TSI TH| 5S¢ (G (L1 1737
2 {a@2. ¢t o3 (112 1Y 1253 (702 [¢¢ [ 96 [ o lw/A |2
3 a2 Y7 .80 |24 14 253 134e &g ¢ ¢ /A | =2
4 _|100i. 37 G.¢1 |1]. 3¢ Y 25 12¢e 5 ¢ e N/A A
5 [1vie. ¢y o.3¢ lt-25 | 113 52 o {¢ 7 ¢ /A 2
6 1{02p.%¢ p. ¥t 11.23 [13 ACe 2] 57 1A A NIA N
7 .
8
9
10
11
12
End | i009.2¢6Y
Mloistare Collected (g) Pre-Run Leak Cheeks {defm @ "Hy)
Initial Final Net ~ Sampling Line: 0.0 ol M (,”
Body:p Moy HAY 3y Pitot A: v,
Silica Gel:l 2000 | 214 [ Pitot B:. N
Gel Number: Total:| “€
Post-Run Leak Checks (defm @ "Hg)
Sampling Line: ¢ .06 @ S
Pitot A: ~/
Silica Gel Desc. (initial): Bi v Pitot B: v
Silica Gel Desc. (final): A v bz
Test Team Leader Review: ) Reagent 1: \"\ 2 O 2 Lot No: _Lg! ) f{g';l()(,
Data Eniry Review: ;ﬁ Reagent2: Y4y $00 Lot No: _1_5 H 00 FY
WMND 194323
Hwe |40 7538)
L LS8440
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Advanced Industrial Resources, Inc.
Field Data Sheet

Client: ()’*’“Lzm l/gu\, F150 TestDate: |2 -7 - J"’:%
Location: C‘wf*); P Vg‘(‘ vy WX Console ID:  , .| ¢
Source: “Voiqeomber L /%‘3) Yo/Mg: O, 9% / [. 825
Test Team: “3¢-, §¢, &-I= ! Sampling BoxID: 7 .. | ¢
EPA Methods:  § - b'] , 29 . Probe Assembly ID: L) - &
D,(in)y: DRk  1.%5.H25 “T;/&O b, (iny: 6. 206
%0, Y3¢( - Assumed B, ;3 </
%CO, .38 Ppor (in. Hg): ), 20
Start Run: {3 S0 pg (in. 0} - 6, 6
End Run: | (! <Y ' Minutes/Point: | §
Run Number: & Lonp K-Factor: , . Cg
Inches H,O Temperature Readings (°F)
Meter Last ™ Filter |Vacuum
Point Ap AH t Probe |Filter Box , Exit .
{dcf) fmpinger Inlet Outlet (M5 or CPM) (in. Hg)
1L lje29.3¢s 0.9 [T38 T Ty [ 2y, [d¢o [ (32 g0 g0 MA T
2 {{o3d. 03 [0.9¢ 1}.3¢ g 24§ [2<¢ (2 ¥o go  |fwa | 2
3 |{edi.35 (. %0 .28 13 150 PRy (2 £ L—{l N/ A 2
4 oCg. e 10791 ] 20 S PEX I T L2 £3 163 Wik ] o
s J1o3. 30 [0 . 3a]in¢ | {13 Q50 | 2s¢ L3 gy | 84 Mip |2
6 ({0 37.233 |0-90 1029 {1y [>ug [sC | €Y S §s Wra |
7 .
8
9
10
11
12
Change Ports
I Tie9tees 1038 TEas TN 9 1203 [ Ly i< ¢S [W/A [ &
2 oG, ol (6.2 L1157 11y 231 1242 {0 [ 7¢ 1nra |12
3 He@de (s 1o 7¢ 1128 [ [13 a83 1323Lp | (0 g6 54 A | R
4 [T 37 Jo.29 11a¢g 1h3 [28s [2¢ | (O ¢1 | ¢F7 WA |2
s 1\249.4¢ 1o %0 [12g U3 AVp 1 Ao | L9 A Ji_ 1WA 12
6 pets.2t |p.29 1} as [ H3 1852 [725¢ | €3 £% a7
=
b
9
10
11
12 .
End++84H3 ¥ 40
i HE, 5”—{0 -W Moisture Collected (g) Pre-Run Leak Checks {defm @"'Hg)
~ Initial Final Net Sampling Line: 6. 602 @ S"
Body:| {100 [GELL] 3y Pitot A: V)
SilicaGel:| 2000 | 24z | (% Pitot B: 7/
Gel Number: Total:] &7
Post-Run Leak Checks {defuy@ "Hg)
Sampling Line: 0. 804 @K@L) "
Pitot A: '/
Silica Gel Desc. (initial): 6{ vi Pitot B: Vi
Silica Gel Desc. (finah):  fAp bz~
Test Team Leader Review: y Reagent 1: H;{D:z_ Lot No: )‘{Oﬁ G0O(
Data Entry Review: Reagent 2: {9 50y Lot No: |dj{ oUY
[
: KMo " | ?QBJ}
Hvo 3 180523
M LS $440)
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Advanced Industrial Resources, Inc.

Cyclonic Flow Absence Verification Field Data
EPA Method 1

Client:  (oreen Bo, MsSD Date: to il
Location:  (seen Boy. WE D, (in.): 2% 2a4S S
Source: T, .9 c”’-L (§0§3] A, (ft)): YT 709 7/10/?-*9
Test Team: 54, 36, GE D n): H.R00C
Probe ID: PYy-0| ARy 0. 000072
Cy 0.84
. A o
t, CF): T Point (in. I}I)ZO) (degrees)

Console ID: {-010 1 0.0 O

Yt 0.985 2 0.0 o

AHg 1. $25 3 0.0 g

Assumed B, 3¢/, 4 0.0 o

Py (in. Hg): &l X 5 0.0 ¥)

6 0.0 6

Change Ports

l 0.0 0

2 0.0 0

3 0.0 5

4 0.0 0

5 0.0 6]

6 0.0 o

Test Team Leader Review:
Data Entry Review:
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Advanced Industrial Resources, Inc.
Source Description Sheets

Chient:  Greem Ru  MSD Date: 1o lig
Lecation: %ig"‘, E)ﬁ,’ WT Test Team: 88, ¥, G
Source: neingeatie A (‘5399) '
D, (lﬂ;). 0;100 ‘ Point . Ap t
A, (ft)): O.0ve 812 (in. H,0)|  (°F)
D, (in.): WS 7205 pPr 1 6,15 | ha
A, (fth): 3.0t 7.0V hof v 2 0.0 Ho
Length A (in.); % = Y23 3 0.78 m
Length B (in.): pred 7 [§9.0 4 0.71Y 13
: 5 g. g\ 1o
t,0p (OF): 11 6 0.41 I
Assumed B, 3 ' Change Ports
Py, (in. Hg): at o 1 10.%3 N3
P, (in. H,0): - 0.70 2 6.¥5% he
% Oy q 3 0.§5 13
% CO,: lo 4 0.%7 h
Console ID: C-016 5 0.86 N
Y: 0.9¢5 6 0.71% 1k
AHg: 1.€25 0,%3 "
Cp 0.%4
K-Factor: G Nty

Sketch of Stack

€r>

—

— ®

Test Team Leader Review:

e
Data Entry Review: w e
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APPENDIX E

LABORATORY REPORTS
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Advanced Industrial Resources, Inc.

3407 Novis Pointe
Acworth, GA 30101

Project ID: Green Bay MSD

Mercury

EPA Method 29 Analysis

Analytical Report
34026

Element One, Inc.
6319-D Carolina Beach Rd., Wilmington, NC 28412
910-793-0128 FAX: 910-792-6853 ellab@ellab.com
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The following data for Analytical Report 34026
has been reviewed for completeness, accuracy,
adherence to method protocol,
and compliance with quality assurance guidelines.

Katie Gattis, Quality Assurance Officer
December 18, 2019

Report Reviewed and Finalized By:

v

en Smith, Laboratory Director
December 18, 2019

. elementOne

34028 AIR MZ28 Report Packst
Page 2 of 22
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SUMMARY OF RESULTS

eglemeniOne

SGUSY A
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Run Number

Stack S08-M29-R1
Stack S08-M29-R2
Stack S08-M29-R3

Reagent Blank

#1
#2
#1
#2
#1
#2
#1
#2

Summary of Analysis

Summary of Method 29 Mercury Analysis

Average Total
Catch, ug

69.4

<05

[

H202 Empty
Front Half /HNOs Impinger
Mg Mg Mg
<0.1 10.1 <0.2
<0.1 10.1 <0.2
<0.1 10.3 <0.2
<0.1 10.2 <0.2
<0.1 11.6 0.399
<0.1 11.6 0.371
<0.1 <0.2 <0.2
<0.1 <0.2 <0.2
glemeniOne

KMnOa4 HCI
Mg Mg
47.2 1.55
46.5 1.54
49.5 2.64
49.5 2.62
53.7 4.10
52.8 4.1
<0.5 <04
<0.5 <04
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ANALYTICAL NARRATIVE
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Element One Analytical Narrative
Client: Advanced Industrial Resources, Inc. | Element One #: | 34026
Client ID: | Green Bay MSD Analyst: MAR
Method. Method 29 Dates Received: | 12/16/19
Analytes: | Hg Dates Analyzed: | 12/17-18/19

Summary of Analysis

The Method 29 samples were digested, prepared, and analyzed according to
Method 29 protocol. Samples were analyzed for mercury on a PerkinElmer
FIMS-100 CVAA mercury analyzer.

Detection Limits

The FIMS-100 CVAA instrument reporting limit for mercury was 0.004 ug per
aliquot analyzed.

Analysis QA/QC

Duplicate analyses relative percent difference (RPD) and spike sample recovery
data are summarized in the Quality Control Section. All QA/QC data was within
the criteria of the method.

Additional Comments

The reported results have not been corrected for any blank values or spike
recovery values. The reported results relate only to the items tested or
calibrated.

The KMnO4 c5b fractions had leaked upon arrival. Using the volume marked line
on the sample bottles, approximately 40-90mL sample was lost. Per client’s
instructions, samples were analyzed and prepared according to method protocol.
Results may be biased for the KMnOa4 ¢5b fractions.

slemeniOne
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QUALITY CONTROL SUMMARY

elemeniOne
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Run Number

Stack S08-M29-R1
Stack S08-M29-R2
Stack S08-M29-R3
Reagent Blank

Run Number

Stack S08-M29-R3

Summary of Quality Control Data

Mercury Duplicate Analysis RPD
(Method 29 QC limits: < 10% for RPD)

Front Half H202/HNO3 Empty Imp KMnO4 HCI
NA 0.4% NA 1.4% 0.1%
NA 0.6% NA 0.1% 0.6%
NA 0.1% 7.4% 1.7% 0.3%
NA NA NA NA NA
Mercury Spike Recoveries
(Method 29 QC limits: 75-125% for Spike Recoveries)
Front Half H202/HNOsz Empty Imp  KMnOa4 HCI
#1 113% 101% 99% 111% 108%
#2 112% 97% 99% 109% 111%

slemeniOne
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SAMPLE CUSTODY

elemeniOne
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Advanced Indastrial Resowrves, Ing,
Complanes Sumple Custody Bevord
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Advanced Indusirial Resources, Ing,

Complisnes Sample Custed

Lipan Bay,

¥

Hepprd

Heoohvd By Sigm Baolinguished B

foms  Daief T

eglemeniOne
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ANALYTICAL DATA

eglemeniOne

SELESY A
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Analytical Calculations

Mercury-

Mercury Results (ug) =CVAA Results (uq) *Final Volume (ml)

Aliquot (ml)

Where-

CVAA Results= Raw sample reading (ug)--Hg-Data Sheet
Aliquot= Sample Aliquot (Alqg.)--Hg-Data Sheet

Final Volume=Final Volume (FV)*--Sample Submission

* With the exception of the BH fraction where-
=Received Volume (BV)--Sample Submission

slemeniOne
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Analytical Calculations

Spike Recovery-

Spike (%) = (Spiked Result (ug/L) — Sample Result (ug/L)) X100
Spike Amount (pg/L)

Where-

Spike Result = Raw sample concentration (ppb)--Hg-Data Sheet

Sample Result = Raw sample concentration (ppb)--Hg-Data Sheet

Spike Amount-- Hg-Data Sheet

Duplicate Analysis RPD-

RPD (%) = (Duplicate Result (ug/L) - Sample Result (ug/L)) X100
Average (ug/L)

Where-

Sample Result and Duplicate Results=Raw sample concentration (ppb) -- Hg-Data
Sheet

Average= (Duplicate + Sample Results)
2

slemeniOne
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HSSION FORM LabiD 34026

Armbysis Due Date 123819
QEQCHReport Due Dale 121810

alemeniOns AIR TESTING SAMPLE SUBHM

Sonsnssisisn o A e e R 121519
Feodent 10 Green Bay MBL TP Ryvsdved 1128

FHOs Lot PGS s HE L JEE B S ot B4l GEG Topr Retf. Method:
e i)

Yol Marked YN otume Load ¥ ) N L8
b e

Sarmple entification
11 Stank BUR-M2E-RY 4 | Rewgerd

3| Slook S0BMERFE

Bkt SOBMTERY Dupliabe

L3

Stk BUA

Sbgedk SO85020-R1 Bk

Analyses Requeshsd T

RBuns / P fee (FH)
FB

SO Fan, g5

sl e pH el YN L R0 N

FYol BV [Pl (Bl Pl

Lap i Fip

i

250

1.8

B-22 Roagent Blank

Lab I | Frachon

4 7

P L led wied 199wl 4%,

B A

=
Ay | e

g 2y

et el

Cw oK L Can 4 B el ORE

[ 3] i

Sz | oFw

Lab Communications

LLE galed o Tlad B3y et BAIAA
¥ O

% Feags 1§ of 4
P AR %E:%&:?ﬁ P
oy YLk

i Prep Byiliats
6y Werification By
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| _, N | LabiD# e Bauy
ahamenOne Mathod 29 Microwave Worksheet Chient: b
Aremt 5% &

%

21

Ciate Digasted: | L Workshest Pregared by

Ao
Geperape Sarapde Lab (D
T T T T

B of Gitery . Prag Volums

e Corminenis
digesian £} ¢

} Lid . Lo

S B \

FNGs Tt 1 (377 o5 mls Used o

Lo
HF Lot # YH o mbis Used:

. x ‘ . R R Tt
Lig Syomdat L AT O BT S T f“”k»éa"&"% Lk

Ehmmant Cos, e I8 20 Mivrowsws Rhont W29
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MERCURY BATCH DIGESTION - RUN WORKSHEET

Uiate ProparediDigested: | Wi Prap By [afes SIF File s 139
SEM«* #1 T&mp&ra e Stsrt Timee  Z 0% Muachine i &y
nok #9 Temperaturs: Btop Time:  §.90 Batch Anslyst  ede
Block #3 Tﬁ%m;}eramm: - Typesd By odw. Warified By: "3 MY 4L
1 Aupired
A5 Gumee & Q0's | working shd I BY.ml I BV Stomdard Lot Mumbers
Laby BLK Standarg 1 (for working sid)
1 {3 batch 40 A0 dhal # peoredy By
2 0.004 1y 40 40 Wﬁs‘kfn Standard
] (.04 ug &1 40 HIN by we.
4 Q.08 uy 40 40 Stane:ﬁam #2100 #2y
5 .18 ug 40 40 H ood M40
53 £.20u0 A 4 [Btandecd #3000 #3
Lot B b
vvvvvv 7 GG #0= 0hbug 9 40
B 0O #3= [ 0OBug 415 A0 [urve prepared by AL

Timse: iu 3o

T 1%y

initial Review By, tab,
Final Q8 Review By “U«i o
Commants: Jtas k- xR0 Bl

W gl FY
lethod A & S m@z‘sig
ER AL & El a0k
PHERgy - Ly > FI
12 AL : — 7
13 Rndd -1 a0 . Sae
ks R B ki
15 =34y ¥
16 ¥ gk z A L —
17 £ G, '
s Ll | | 5
2 i I . .

NOTES: Lab Banks seud spikes

"+ Qenofes spivs for My, Lise Lt wiekivey Doty

t be prapansd with each batch ﬁ&ge&imn
vdard at e rate of D300 poy il ssenpie, unhine siherense nole

Digastion chemicals to be added in order af the fmifmwiﬁg raty por $0mf volumes.
B30 00 20mi . AN, & 10 B0, 8 80 Paersolfele @ 3 2mi

oS0 Lot #_Siils wiliigon NG Lof § 1Eing Pl MO Lob B 8 8 8t

Persalfate Lof# iy KDy Lot# fedopmd b Mydrox Lot M ek S

Clear samples alter digestion with 2.4 mi of Hedmxylaming selution.

Elerrent Ona, oo F208 Ba Fage 1 of B3
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shamentlne MERCLURY BATOH DIGESTHON « RUN WORKSHEET

SiFFile® 12 13.19-1
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MERCURY BATCH DIGESTION - RUN WORKSHEET
Date PreparadDigesiad: @g?&;’?% Prep By 8 thy 8iF File® 15180y A

Block #1 Tempershurs: _ Btart Time: Maching Dk 24, b7
Block #2 Temperahune: Stop Time: £ie _ Batch Analyst g
Block #3 Temperatune, Typed By, e Werfied By T LA

A5 Curve £ Q0's w:&rk%ﬁg skl 8Y, ml FY, rod Stancant Lot Numbers

Lab BLK Stamdard #1 {for working std)
{3 batels) o A0 40 ilol ®aanidly mOR
1,004 ug 0.07me 40 40 BWorking Standan

0,04 ug 0.0 4 b Al EHed s Mylendey by ta
.08 ug 0. 20 A0 44 Standant #2 (00 82

.18 ug GAm 40 40  Hord Y308y

03 0ug {1 Bl 40 40 1 Standured 83 (00 #3)

Lot @ By Ty

0 #2= 0 08ugy | 4 3l $2 sid 40 Lt
QO #3= 0Rug | 3 2ml #3 sid 44 40 Curye prepared by

Lﬁzaae Sl b itaingee

Enttial Raview By: f\f& o Date: Lafginm Time Ziem
Fimat 0 Review By: § LAY Dater o v £ Time Yoody

o

. N YO oy Y Pezp Aligu
IS LAR # fethuet ik Lorsments

82708843 e | A4Igp ol | 3 L2
B L L { L = 80w}

1139026 o | P29 T N

12 ~i by FAE i
13 . L EA :

T M ;

158 7 Ban i

18 -5 s

17 =3 Py

LT

'%EI T kY v 4 5 .

_ NOTES: Lab bianks and %plérm mist b prepared with each tﬂatﬁh cisﬂmtmn

& Denotes apihe far Mg, Use ogd Sorson weorsing Q.4ugimi wianadsrd o the b of G30mi pey SO0y sample, unbess Dthodeise seled,

Digestion chemicals to be added in order at the following rate per 40mi volumes.
FEo B0 80 20ml.... MNG, 8 1.0m L KD, 0wl Brsulfale @ 3.5mi
M B0, Lot # 4TS Pl HNG 5 Lot # 10T Faba HOH Lot #: 31009 Sy

Porgulfate Lot #_ 3-8 KhinG, Lotg P3-i43 - Hiselrox Lot |

Claar samples after digestion with 2.4 mi of Hydrowvlamine solution,

) -y . o
Ehsrven Tive, ine P05 Ra P tof 3
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slamenilne MERCURY BATOH DIGESTION -~ RUN WORKSHEET
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slamentCneg MERCURY BATCH DHGESTION - RUN WORKEMNEET

BIF File & (248191

Wi EY B, mib oy
Misthod Gmik b

_ fiar s, Commans

Wi i i
i k!

i

]
&
g
o
3
=
&
=
bed
oy
£
2
i

Pags 3 of
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PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID Date Time Mean_Sig Mean_Rd  Mean_Rt Units Alg. Vol. Sig 1 Reading-1  Result-1 Sig 2 Reading-2 Result-2  Cor. Coeff.
Calib Blank 12/17/2019 8:32:32 AM 0.00015577 HY 0.00015965 0.00015189

STD1 = .004uy 12/17/2019  8:34:13 AM 0.00059386 Hg 0.00060404 0.00058369

STD2 = 04ugy 12/17/2019 8:35:56 AM 0.00458427 Hg 0.00458848 0.00458006

STD3 = .08uy 12/17/2019 8:37:39 AM 0.00941504 HY 0.00934971 0.00948037

STD4 = 16ug 12/17/2019  8:39:33 AM 0.01905669 Hg 0.01806768 0.0190457

STD5 = 2ug 12/17/2019 8:41:26 AM 0.02403633 Hg 0.02411755 0.0239551

Reagent Blank 12/17/2019 8:43:18 AM 1.61E-05 0.00013496 0.00013496 ug 2.39E-05 0.00019962 0.00019962 8.40E-06 7.03E-05 7.03E-05

0.004ug = DL 12/17/2019  8:48:25 AM 0.00054094 0.0045272 0.0045272 ug 0.00054614 0.00457072 0.00457072 0.00053574 0.00448369 0.00448369 0.999875288
0.080ug = QC STD 3 12/17/2019 8:50:07 AM 0.00942952 0.07891733 0.07891733 g 0.00942634 0.0788907 0.0788907 0.0094327 0.07894396 0.07894386 0.999875288
0.080ug = QC STD 2 12/17/2019 8:52:01 AM 0.00936145 0.07834766 0.07834766 ug 0.00931781 0.07798246 0.07798246 0.00940509 0.07871286 0.07871286 0.999875288
Reagent Blank 12/17/2019 8:53:53 AM  -1.77E-05 -0.0001483 -0.0001483 ug -2.00E-05 -0.0001673 -0.0001673 -1.535E-05 -0.0001293 -0.0001293 0.999875288
34026-1 BH 12/17/2019 9:04:25 AM 0.01508499 0.12611403 10.0891221 ug 4 320 0.01511727 0.12638419 10.1107356 0.01505271 0.12584386 10.0675086 0.999875288
34026-2 BH 12/17/2019 9:06:19 AM 0.01438447 0.12025125 10.2213566 g 4 340 0.01442594 0.12059833 10.2508584  0.014343 0.11990417 10.1918547 0.999875288
34026-2 BH DUP 12/17/2019 9:08:11 AM 0.01432982 0.11979389 10.1824804 g 4 340 0.01428802 0.11944407 10.1527464 0.01437162 0.1201437 10.2122145 0.999875288
34026-3 BH 12/17/2019 9:10:04 AM 0.01705691 0.14261736 11.5876607 ug 4 325 0.0170628 0.14266665 11.5916656 0.01705102 0.14256807 11.5836557 0.999875288
34026-3 BH SPK 12/17/2019 9:11:56 AM 0.02652331 0.22184339 18.0247751 jg 4 325 0.02674052 0.22366124 18.1724759 0.0263061 0.22002553 17.8770742 0.999875288
0.004ug = DL 12/17/2019  9:13:48 AM 0.00053623 0.00448784 0.00448784 ug 0.00057291 0.00479479 0.00479479 0.00049956 0.00418089 0.00418089 0.999875288
0.080ug = QC STD 2 12/17/2019 9:15:31 AM 0.00958549 0.08022271 0.08022271 ug 0.00944477 0.07804501 0.07904501 0.00972621 0.08140041 0.08140041 0.999875288
Reagent Blank 12/17/2019 911723 AM  -558E-06 -4.67E-05 -4.67E-05 ug 5.35E-06 4.48E-05  4.48E-05 -1.65E-05 -0.0001382 -0.0001382 0.999875288
Calib Blank 12/17/2019 9:42:01 AM 0.00016773 Hg 0.00016692 0.00016853

STD1 = .004ug 12/17/2019 9:43:43 AM 0.00059804 Hg 0.00059383 0.00060226

STDZ = .04uy 12/17/2019 9:45:25 AM 0.00477075 HY 0.00477161 0.00476989

STD3 = .08ug 12/17/2019 9:47:08 AM 0.00972154 Hg 0.00985932 0.00958375

STD4 = 16ug 12/17/2019 9:49:03 AM 0.01977388 Hg 0.01975411 0.01979364

STD5 = 2ug 12/17/2019 9:50:56 AM  0.0240046 HY 0.02406405 0.02394514

Reagent Blank 12/17/2019  9:52:48 AM 0.00010078 0.00083013 0.00083013 ug 8.96E-05 0.00073779 0.00073779 0.00011199 0.00082246 0.00092246

0.004ug = DL 12/17/2019  9:54:30 AM 0.00055715 0.00458914 0.00458314 ug 0.00057299 0.00471957 0.00471957 0.00054132 0.00445872 0.00445872 0.999723303
0.080ug = QC STD 2 12/17/2019 9:56:12 AM 0.00960307 0.07909826 0.07909826 ug 0.00973118 0.08015346 0.08015346 0.00947496 0.07804306 0.07804306 0.999723303
Reagent Blank 12/17/2019  2:58:04 AM 0.00012067 0.0009939 0.0009939 ug 0.00012903 0.00106279 0.00106279 0.0001123 0.00092501 0.00082501 0.989723303
34026-4 BH 12/17/2019 9:58:46 AM 7.55E-05 -0.000208 -0.0101393 ug 4 195 8.08E-05 -0.0001648 -0.0080326 7.03E-05 -0.0002512 -0.012246 0.989723303
34026-1 A 12/17/2019 10:01:29 AM 0.00029154 0.00157126 0.07856287 g 4 200 0.00028375 0.00150703 0.07535138 0.00029934 0.00163549 0.08177436 0.899723303
34026-2 A 12/17/2019 10:03:11 AM 0.00029531 0.00160225 0.08011237 ug 4 200 0.00031388 0.00175523 0.08776165 0.00027673 0.00144926 0.07246309 0.999723303
34026-2 ADUP 12/17/2019 10:04:54 AM  0.0003174 0.00178419 0.08820952 pg 4 200 0.00032419 0.00184012 0.09200582 0.00031061 0.00172826 0.08641322 0.999723303
34026-3 A 12/17/2019 10:06:37 AM 0.00103558 0.00769974 0.38488681 g 4 200 0.00107014 0.00798435 0.39921739 0.00100103 0.00741512 0.37075623 0.899723303
34026-3 A SPK 12/17/2019 10:08:21 AM 0.01067025 0.08705825 4.35291268 ug 4 200 0.01067049 0.08706023 4.35301158 0.01067001 0.08705628 4.35281379 0.999723303
34026-4 A 12/17/2019 10:10:15 AM -741E-05 -0.0014403 -0.0720125 ug 4 200 -6.99E-05 -0.0014063 -0.0703142 -7.82E-05 -0.0014742 -0.0737109 0.999723303
0.004ug = DL 12/17/2019 10:17:39 AM  0.0005418 0.00446265 0.00446265 ug 0.0005238 0.00431443 0.00431443 0.00055979 0.00461087 0.00461087 0.899723303
0.080ug = QC STD 2 12/17/2019 10:19:21 AM 0.00996216 0.08205606 0.08205606 ug 0.00998997 0.08228512 0.08228512 0.00983435 0.081827  0.081827 0.999723303
Reagent Blank 12/17/2019 10:21:14 AM 6.41E-05 0.000528 0.000528 ug 5.26E-05 0.00043356 0.00043356 7.56E-05 0.00062244 0.00062244 0.989723303
34026-4 B 12/17/2019 10:26:41 AM -1.45E-05 -0.0009497 -0.1187093 g 4 500 -7.02E-06 -0.0008879 -0.1109887 -2.20E-05 -0.0010114 -0.12643 0.999723303
0.004ug = DL 12/17/2019 10:31:58 AM 0.00053079 0.00437198 0.00437198 ug 0.00053814 0.00443253 0.00443253 0.00052344 0.00431143 0.00431143 0.989723303
0.080ug = QC STD 3 12/17/2019 10:33:41 AM 0.00996961 0.08211743 0.08211743 g 0.01002815 0.08259959 0.08259959 0.00991108 0.08163527 0.08163527 0.999723303
Reagent Blank 12/17/2019 10:35:34 AM 7.43E-05 0.00061228 0.00061228 ug 6.81E-05 0.00056109 0.00056109  8.06E-05 0.00066349 0.00066349 0.999723303
Calib Blank 12/18/2019 217:47 AM 9.39E-05 Hg 9.36E-05 9.43E-05

STD1 = .004ug 12/18/2019 9:19:29 AM 0.00042956 Hg 0.00043065 0.00042846

STDZ = .04uy 12/18/2019 9:21:11 AM 0.00454559 HY 0.00459494 0.00449624

STD3 = .08ug 12/18/2019 9:22:54 AM 0.00919319 Hg 0.00924555 0.00914083

STD4 = 16ug 12/18/2019 9:24:49 AM 0.01879992 Hg 0.0189007 0.01869914

STD5 = 2ug 12/18/2018 9:26:42 AM  0.0237599 HY 0.02387101 0.02364878

Reagent Blank 12/18/2019 9:28:34 AM -6.44E-06 -5.46E-05 -5.46E-05 ug 1.26E-06 1.06E-05 1.06E-05 -1.41E-05 -0.0001199 -0.0001199

0.004ug = DL 12/18/2019 9:30:16 AM 0.00042836 0.00363293 0.00363293 ug 0.00041536 0.00352275 0.00352275 0.00044135 0.00374311 0.00374311 0.999832936
0.080ug = QC STD 3 12/18/2019 9:31:58 AM 0.00926059 0.07853988 0.07853988 ug 0.00925338 0.07847871 0.07847871 0.0092678 0.07860105 0.07860105 0.999832936
0.080ug = QC STD 2 12/18/2019 9:33:52 AM 0.00967686 0.08207032 0.08207032 ug 0.00960941 0.08149826 0.08149826 0.00974431 0.08264238 0.08264238 0.999832936
Reagent Blank 12/18/2019 9:35:44 AM -1.30E-05 -0.0001105 -0.0001105 ug -2.02E-05 -0.0001712 -0.0001712 -587E-06 -4.98E-05 -4.98E-05 0.999832936
Reagent Blank 12/18/2019 11:39:28 AM  -9.84E-06 -8.35E-05 -8.35E-05 ug 1.31E-05 0.00011109 0.00011109 -3.28E-05 -0.0002781 -0.0002781

0.004ug = DL 12/18/2019 11:41:10 AM  0.0005313 0.00450599 0.00450599 ug 0.00052927 0.0044888 0.0044888 0.00053333 0.00452318 0.00452318 0.999832936
0.080ug = QC STD 3 12/18/2019 11:42:52 AM 0.01007941 0.08548439 0.08548439 g 0.01012196 0.0858452 0.0858452 0.01003687 0.08512359 0.08512359 0.999832936
0.080ug = QC STD 2 12/18/2019 11:48:30 AM 0.00981602 0.08325056 0.08325056 ug 0.00983456 0.08340774 0.08340774 0.00979749 0.08309338 0.08309338 0.999832936
Reagent Blank 12/18/2019 11:50:22 AM 3.89E-05 0.00033012 0.00033012 ug 4.86E-05 0.0004124 0.0004124 2.92E-05 0.00024785 0.00024785 0.999832936
34026 LRB FH 12/18/2019 11:55:42 AM 2.50E-05 0.00029527 0.00738164 ug 4 100 2.62E-05 0.00030586 0.00764502 2.37E-05 0.00028457 0.00711426 0.999832936
34026 LRB FH SPK  12/18/2019 11:57:26 AM 0.00792068 0.06725951 4.20371933 ug 1.6 100 0.00795125 0.06751878 4.21992351 0.00783011 0.06700024 4.18751515 0.999832936
34026-1 FH 12/18/2019 11:59:10 AM 3.60E-05 0.0003889 0.00972252 ug 4 100 4.60E-05 0.0004737 0.01184246 2.60E-05 0.0003041 0.00760258 0.999832936
34026-2 FH 12/18/2019 12:00:53 PM 1.84E-06 9.91E-05 0.00247752 ug 4 100 -2.52E-05 -0.0001303 -0.0032564 2.89E-05 0.00032846 0.00821142 0.999832936
34026-2 FH DUP 12/18/2019 12:02:35 PM 3.82E-05 0.00040731 0.01018269 g 4 100 4.06E-05 0.00042794 0.01069852 3.57E-05 0.00038667 0.00966687 0.999832936
34026-3 FH 12/18/2019 12:04:17 PM  -7.52E-05 -0.0005543 -0.0138577 ug 4 100 -8.23E-05 -0.0006142 -0.0153541 -6.81E-05 -0.0004944 -0.0123612 0.999832936
34026-3 FH SPK 12/18/2019 12:05:58 PM 0.01061727 0.08012949 2.25323736 pg 4 100 0.01067849 0.09064869 2.26621736 0.01055605 0.08961029 2.24025737 0.999832936
34026-4 FH 12/18/2019 12:07:51 PM 2.85E-05 0.00032532 0.00813301 g 4 100 3.05E-05 0.00034179 0.00854474 2.66E-05 0.00030885 0.00772127 0.999832936
0.004ug = DL 12/18/2019 12:09:32 PM 0.00049224 0.00417473 0.00417473 g 0.00050466 0.00428011 0.00428011 0.00047982 0.00406936 0.00406936 0.999832936
0.080ug = QC STD 2 12/18/2019 12:11:14 PM 0.01008865 0.08556271 0.08556271 ug 0.01004477 0.08519055 0.08518055 0.01013253 0.08593487 0.08593487 0.999832936
Reagent Blank 12/18/2019 12:13:06 PM 1.83E-06 1.64E-05 1.64E-05 ug 1.42E-05 0.00012065 0.00012065 -1.04E-05 -8.78E-05 -8.78E-05 0.999832936
34026-1 B 12/18/2019 12:14:48 PM 0.01104307 0.09374073 46.8703628 ug 1 500 0.01112202 0.09441027 47.2051362 0.01096412 0.09307118 46.5355894 0.999832936
34026-2 B 12/18/2019 12:16:41 PM 0.01165834 0.09895893 49.4794651 ug 1 500 0.01166459 0.09801186 49.5059284 0.0116521 0.098906 49.4530018 0.999832936
34026-2 B DUP 12/18/2019 12:18:35 PM 0.01153534 0.09791569 48.957843 g 1 500 0.01155383 0.09807249 49.0362466 0.01151685 0.09775888 48.8794394 0.999832936
34026-3 B 12/18/2019 12:20:28 PM 0.01255806 0.10658947 53.2947327 ug 1 500 0.01266377 0.10748601 53.7430056 0.01245235 0.10569292 52.8464598 0.999832936
34026-3 B SPK 12/18/2019 12:22:23 PM  0.0229535 0.18475414 97.3770722 pg 1 500 0.02307017 0.19574359 97.871794 0.02283684 0.1937647 96.8823504 0.999832936
34026-1 C 12/18/2019 12:24:18 PM 0.00181251 0.01545556 1.54555607 g 4 400 0.00181345 0.01546349 1.54634818 0.00181158 0.01544763 1.54476296 0.999832936
34026-2 C 12/18/2019 12:26:02 PM 0.00309413 0.02632505 2.63250508 ug 4 400 0.00310421 0.026410585 2.64105504 0.00308405 0.02623955 2.62385513 0.999832936
34026-2 C DUP 12/18/2019 12:27:46 PM 0.00307031 0.02612305 2.61230468 pg 4 400 0.00306431 0.0260722 2.60721986 0.0030763 0.02617389 2.6173885 0.999832936
0.004ug = DL 12/18/2019 12:32:52 PM 0.00051054 0.00432993 0.00432993 jg 0.00051667 0.00438195 0.00438195 0.00050441 0.0042779 0.0042779 0.999832936
0.080ug = QC STD 2 12/18/2019 12:34:35 PM 0.01022299 0.08670207 0.08670207 ug 0.01024529 0.08689118 0.08689118 0.01020069 0.08651296 0.08651296 0.999832936
Reagent Blank 12/18/2019 12:36:27 PM  -1.85E-06 -1.57E-05 -1.57E-05 ug 9.80E-06 8.31E-05 8.31E-05 -1.35E-05 -0.0001145 -0.0001145 0.999832936
34026-4 C 12/18/2019 12:38:09 PM  -4.12E-06 4.86E-05 0.00485573 g 4 400 3.35E-06 0.00011186 0.0111857 -1.16E-05 -1.47E-05 -0.0014742 0.999832936
34026-3 C 12/18/2019 12:39:51 PM 0.00482597  0.041013 4.10130008 ug 4 400 0.00481856 0.04085015 4.09501506 0.00483339 0.04107585 4.10758511 0.999832936
34026-3 C SPK 12/18/2019 12:41:34 PM 0.01511378 0.12826478 12.826478 ug 4 400 0.0149771 0.12710557 12.7105574 0.01525046 0.12842389 12.9423985 0.999832936
0.004ug = DL 12/18/2019 12:55:50 PM 0.00051721 0.00438648 0.00438648 ug 0.00050469 0.00428033 0.00428033 0.00052872 0.00449262 0.00449262 0.999832936
0.080ug = QC STD 2 12/18/2019 12:57:32 PM 0.01031659 0.08749594 0.08749594 g 0.01034588 0.08774433 0.08774433 0.01028731 0.08724756 0.08724756 0.999832936
Reagent Blank 12/18/2019 12:59:24 PM -1.00E-05 -848E-05 -848E-05 ug -2.25E-05 -0.0001906 -0.0001906 2.44E-06 2.07E-05 2.07E-05 0.999832936
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Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

ce A na Miﬁ&/ * Green Bay, Wi 54302

www.pacelabs.com (920)469-2436

December 20, 2019

Julie Maas

NEW Water

2231 N Quincy
Green Bay, W1 54302

RE: Project: DEC 2019 Hg STACK TEST
Pace Project No.: 40200724

Dear Julie Maas:

Enclosed are the analytical results for sample(s) received by the laboratory on December 13, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
¢J 1 el

Steven Mleczko
steve.mleczko@pacelabs.com

(920)469-2436
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 10f 16
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Pace Analytical Services, LLC

ceAnanGa/ﬁ 1241 Bellevue Street - Suite 9

Green Bay, Wi 54302
www.pacelabs.com (920)469-2436

CERTIFICATIONS

Project: DEC 2019 Hg STACK TEST
Pace Project No.: 40200724

Pace Analytical Services Green Bay

1241 Bellevue Street, Green Bay, Wi 54302 Virginia VELAP 1D: 460263

Florida/NELAP Certification #: E87948 South Carolina Certification #: 83006001
linois Certification #: 200050 Texas Certification #: T104704529-14-1
Kentucky UST Certification #: 82 Wisconsin Certification #: 405132750
Louisiana Certification #: 04168 Wisconsin DATCP Certification #: 105-444
Minnesota Certification #: 055-999-334 USDA Soil Permit #: P330-16-00157

New York Certification #: 12064 Federal Fish & Wildlife Permit #: LE51774A-0

North Dakota Certification #: R-150

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 16
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Project:
Pace Project No.:

Pace Analytical

www.pacelabis.com

DEC 2019 Hg STACK TEST
40200724

SAMPLE SUMMARY

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
Green Bay, Wi 54302
(920)469-2436

Lab ID Sample ID Matrix Date Coliected Date Received
40200724001 RUN 1 Solid 12/12/19 10:00 12/13/19 08:45
40200724002 RUN 2 Solid 12/12/1913:25 12/13/19 08:45
40200724003 RUN 3 Solid 12/12/19 16:50 12/13/19 08:45

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3of 16
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Pace Analytical”

www.pacelabis.com

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
Green Bay, Wi 54302
(920)469-2436

SAMPLE ANALYTE COUNT
Project: DEC 2019 Hg STACK TEST
Pace Project No.: 40200724
Analytes
LabID Sample ID Method Analysts Reported
40200724001 RUN 1 EPA 7471 AJT 1
ASTM D2974-87 QJR 1
EPA 1604 JXM 1
SM 2540G JXM 1
40200724002 RUN 2 EPA 7471 AJT 1
ASTM D2974-87 QJR 1
EPA 1604 JXM 1
SM 2540G JXM 1
40200724003 RUN 3 EPA 7471 AJT 1
ASTM D2974-87 QJR 1
EPA 1604 JXM 1
SM 2540G JXM 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 16
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Pace Analytical Services, LLC

& .
* B 1241 Bellevue Street - Suite 9
T &‘CBAHEM!C&/ Green Bay, Wi 54302
WW‘FQEEIHB&GDM (920)469—2436
ANALYTICAL RESULTS
Project: DEC 2019 Hg STACK TEST
Pace Project No.: 40200724
Sample: RUN1 Lab ID: 40200724001 Collected: 12/12/19 10:00 Received: 12/13/19 08:45 Matrix: Solid

Resuits reported on a "dry weight” basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471
Mercury 0.23 mg/kg 0.098 0.029 1 12/16/19 10:05 12/17/19 10:21 7439-97-6  1q,C4
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 65.2 % 0.10 0.10 1 12/19/19 11:52
160.4 Total Volatile Solids Analytical Method: EPA 160.4
Total Volatile Solids 69.1 % (wiw) 0.10 0.10 1 12/17/19 08:43
2540G Total Percent Solids Analytical Method: SM 2540G
Total Solids 34.9 % 0.10 0.10 1 12/17/19 10:49

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/20/2019 08:58 AM without the written consent of Pace Analytical Services, LLC. Page 50f 16
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Pace Analytical

www.pacelabis.com

ANALYTICAL RESULTS

Project: DEC 2019 Hg STACK TEST

Pace Project No.: 40200724

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
Green Bay, Wi 54302
(920)469-2436

Sample: RUN 2

Parameters

Lab ID: 40200724002 Collected: 12/12/1913:25 Received: 12/13/19 08:45 Matrix: Solid
Resuits reported on a "dry weight” basis and are adjusted for percent moisture, sample size and any dilutions.

Results Units LOQ LOD DF Prepared

Analyzed CAS No. Qual

7471 Mercury

Mercury

Percent Moisture

Percent Moisture

160.4 Total Volatile Solids
Total Volatile Solids

2540G Total Percent Solids
Total Solids

Date: 12/20/2019 08:58 AM

Analytical Method: EPA 7471 Preparation Method: EPA 7471
0.21 mg/kg 0.084 0.025 1 12/16/19 10:05
Analytical Method: ASTM D2974-87
63.7 % 0.10 0.10 1
Analytical Method: EPA 160.4
69.3 % (wiw) 0.10 0.10 1
Analytical Method: SM 2540G
35.5 % 0.10 0.10 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

12/17/19 10:28 7439976  1q,C4

12/19/19 11:52

12/17/19 08:44

12/17/19 10:49

Page 6 of 16
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Pace Analytical Services, LLC

& .
* B 1241 Bellevue Street - Suite 9
T &‘CBAHEM!C&/ Green Bay, Wi 54302
WW‘FQEEIHB&GDM (920)469—2436
ANALYTICAL RESULTS
Project: DEC 2019 Hg STACK TEST
Pace Project No.: 40200724
Sample: RUN 3 Lab ID: 40200724003 Collected: 12/12/12 16:50 Received: 12/13/19 08:45 Matrix: Solid

Resuits reported on a "dry weight” basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual
7471 Mercury Analytical Method: EPA 7471 Preparation Method: EPA 7471
Mercury 0.28 mg/kg 0.090 0.027 1 12/16/19 10:05 12/17/19 10:31 7439-97-6  1q,C4
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 62.9 % 0.10 0.10 1 12/19/19 11:52
160.4 Total Volatile Solids Analytical Method: EPA 160.4
Total Volatile Solids 69.3 % (wiw) 0.10 0.10 1 12/17/19 08:44
2540G Total Percent Solids Analytical Method: SM 2540G
Total Solids 36.2 % 0.10 0.10 1 12/17/19 10:49

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/20/2019 08:58 AM without the written consent of Pace Analytical Services, LLC. Page 7 of 16
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Pace Analytical

www.pacelabis.com

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
Green Bay, Wi 54302
(920)469-2436

QUALITY CONTROL DATA

Project: DEC 2019 Hg STACK TEST

Pace Project No.: 40200724

QC Batch: 343458 Analysis Method: EPA 7471

QC Batch Method:  EPA 7471 Analysis Description: 7471 Mercury

Associated Lab Samples:

40200724001, 40200724002, 40200724003

METHOD BLANK: 1994298

Associated Lab Samples:

Matrix: Solid

40200724001, 40200724002, 40200724003

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Mercury mg/kg <0.010 0.035 12/17/19 10:10
LABORATORY CONTROL SAMPLE: 1994299

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury mg/kg 0.83 0.89 107 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1994300 1994301

MS MSD
40200810001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mercury mg/kg <0.010 0.89 0.88 0.96 0.99 108 112 85-115 3 20
Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the result.
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

Date: 12/20/2019 08:58 AM without the written consent of Pace Analytical Services, LLC. Page 8 of 16
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/ " PaceAnalytical’

www.pacelabis.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
Green Bay, Wi 54302
(920)469-2436

Project: DEC 2019 Hg STACK TEST

Pace Project No.: 40200724

QC Batch: 343896 Analysis Method: ASTM D2974-87

QC Batch Method:  ASTM D2974-87 Analysis Description: Dry Weight/Percent Moisture

Associated Lab Samples: 40200724001, 40200724002, 40200724003

SAMPLE DUPLICATE: 1996383
40200908006 Dup Max
Parameter Units Result Result RPD RPD

Qualifiers

Percent Moisture % 9.7 9.4 3

10

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/20/2019 08:58 AM without the written consent of Pace Analytical Services, LLC.

Page 9 of 16
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Pace Analytical

www.pacelabis.com

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
Green Bay, Wi 54302
(920)469-2436

QUALITY CONTROL DATA

Project: DEC 2019 Hg STACK TEST

Pace Project No.: 40200724

QC Batch: 343592
QC Batch Method:  EPA 160.4

Analysis Method: EPA 160.4

Analysis Description: 160.4 Total Volatile Solids

Associated Lab Samples: 40200724001, 40200724002, 40200724003

METHOD BLANK: 1994842

Matrix: Solid

Associated Lab Samples: 40200724001, 40200724002, 40200724003

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Total Volatile Solids % (wiw) <30.0 30.0 12/17/1908:42
LABORATORY CONTROL SAMPLE: 1994843

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Total Volatile Solids % (wiw) 200 180 a0 80-120
SAMPLE DUPLICATE: 1994844

40200724001 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Total Volatile Solids % (wiw) 69.1 69.5 1 10

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the result.

Date: 12/20/2019 08:58 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 10 0f 16
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Pace Analytical

www.pacelabis.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
Green Bay, Wi 54302
(920)469-2436

Project: DEC 2019 Hg STACK TEST

Pace Project No.: 40200724

QC Batch: 343593 Analysis Method: SM 2540G

QC Batch Method:  SM 2540G Analysis Description: 2540G Total Solids

Associated Lab Samples:

40200724001, 40200724002, 40200724003

METHOD BLANK:
Associated Lab Samples:

1994845

Matrix: Solid

40200724001, 40200724002, 40200724003

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Total Solids % <30.0 30.0 12/17/19 10:48
LABORATORY CONTROL SAMPLE: 1994846

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Total Solids % 767 769 100 80-120
SAMPLE DUPLICATE: 1994847

40200741001 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Total Solids % 97.4 97.2 10

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the result.

Date: 12/20/2019 08:58 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 11 0f 16
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Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

ce A na Miﬁ&/ * Green Bay, Wi 54302

www.pacelabs.com (920)469-2436

QUALIFIERS

Project: DEC 2019 Hg STACK TEST
Pace Project No.: 40200724

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above LOD.

J - Estimated concentration at or above the LOD and below the LOQ.

LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.

LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOD.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

1q Analyte was detected in the associated method blank at a concentration of -0.012 mg/kg.
C4 Sample container did not meet EPA or method requirements.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/20/2019 08:58 AM without the written consent of Pace Analytical Services, LLC. Page 12 of 16
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Pace Analytical Services, LLC
. 1241 Bellevue Street - Suite 9
&‘CBAHEM!C&/ Green Bay, Wi 54302

www.pacelabs.com (920)469-2436

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: DEC 2019 Hg STACK TEST
Pace Project No.: 40200724

Analytical

Lab ID Sampile ID QC Batch Method QC Batch Analytical Method Batch
40200724001 RUN 1 EPA 7471 343458 EPA 7471 343536
40200724002 RUN 2 EPA 7471 343458 EPA 7471 343536
40200724003 RUN 3 EPA 7471 343458 EPA 7471 343536
40200724001 RUN 1 ASTM D2974-87 343896
40200724002 RUN 2 ASTM D2974-87 343896
40200724003 RUN 3 ASTM D2974-87 343896
40200724001 RUN 1 EPA 160.4 343592
40200724002 RUN 2 EPA 160.4 343592
40200724003 RUN 3 EPA 160.4 343592
40200724001 RUN 1 SM 2540G 343593
40200724002 RUN 2 SM 2540G 343593
40200724003 RUN 3 SM 2540G 343593

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/20/2019 08:58 AM without the written consent of Pace Analytical Services, LLC. Page 13 0f 16
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LAB COMMENTS
{Lab Use Only)

Profile #

Nm\mmmm Print Clearly)
Company Name: & mugm J . MN: 612-607-1700 - Wi 920-469-2436
_w_,u:niroom:oﬁ el meagg
T.‘&moﬁ Contact: :ngzm ﬁv Quote #:
[pron 420- 1381005 CHAIN OF CUSTODY
B ot N her: . *Preservation B -
roject Number: A=None  BsHCL C=H2SO4 DsHNO3 E=DIWater F=Msthanol G=NaOH Mail To Company:
Project Name: g e NO w& Trﬁw mgﬂw H-00dkim Bisuifets Sokiion _[-Sodlum Thiceuifete  J-Other Mail To Address:
[Project State: Wi b P Eanio] N IN NV T
Wwau_a By (Print): wmu KW oNngy “ el D ..m Invoice To Contact:
Sampled By (Sign): = wv = invoice To Company:
Fomsnig i
i Regulatory T~ £
PO #: _ Brogram: N ua«n ﬁ invoice To Address:
Data Package Options |  MS/MSD Matrix Codes W A W
{uiliable) [ ] On your sample oA W = Watar
D EPA Level 1l {billable) Mu M.%Hoom_ mww Mﬁﬁu&mﬂ%‘ MJ ..m aMr Invoice To Phone:
D EPA Level IV D NOT needed on OM Ot S ﬂumnlmoo Water S
yoursample |STSlie  woowipe W = Vo CLIENT
TraceLaB# CLIENT FIELD ID SO leton | wamx R |2 COMMENTS
g ﬂ\ % AVN G e v z
WN\ mﬁgj 12yt %00 Si ALIARIK
; 5= i
g Run Z. “w.m%mm S\ b S S
P ; n :
l@@\@ Run 3 Y léso S| | RIA

~AN
C/u

e

_

—

Rush Tumaround Time Reqguested - Prelims Relinquished By: DatelTime: & By: . Date/Time: PACE Project No.
(Rush TAT subject to approval/surcharge) DS\C“ mf e | m.m._N \m..mm..ﬂ\ 5% SMJ _\Sw»@ 12 \ mN\\_ q St
Date Needed: Refinguished By: anaa hetts y: Date/Time: (@08 OJ 7z
Transmit Prelim Rush Resuits by (complete what you want): A, IE@Q *\.& \ \ & %%w o m i Recalot T - 5
Emall #1: §$ AL \ lingdished W< Um»m:x ime: Regpived By: ima; Q s A.NQH c
Emall #2: B, vzlnlae aédd9s Nv\\“& %\% Sample Recsipt pH
Telephone: Relinquished By: Date/Time: Receivad By: Q Date/Time: OK / Adjusted
Fax: . Cooler Custody Seal
Sampies on HOLD are subject to Relinguished By: Date/Time: Received By: Date/Time: Presant/ g
special pricing and relaase of lablilty ~ _ intact / Notlntae

C019a(27Jun20086)

Version 6.0 06/14/06

ORIGINAL
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BRMSD

Sample Preservation Receipt Form

Pace Analytical Sevices, LLE
1241 Bellevue Street, Suite
Green Bay, Wi 54302

Client Name: Project # E CLO0 \~..~\..\ 2
All containers needing preservation have been checked and noted below: oYes aNo % Initial when Date/ &
Lab Lot# of pH paper: Lab Std #ID of preservation (if pH adjusted): completed: Time:
[ PR
Glass Plastic Vials | General ,m 9 m af o m Volume
x| = (mL)
cEg2RgklezNneezalisrEseleEBle 9 |E)E G EE:
wwmmmmmmmwmmmwmmmwmmmmmmmmmmmmmmmmm AR EAE
001 2.5/5/10
oozl L ) L L L L i L L) s
o3 [ [ T I I IrIrrr&r1rrrririririm7i 1 B ] 25/5/10
edl L L L L T L L L esisi
oos{ | |~ T 1 T T T T T T T T T 1 T [T [ 1] | ] 2.5/5/10
oost | [ L LT L P L e
007 ll.ll..."lll.ll.l..l..l. T T T | 255w
008 L P 1 lasisim
009 L 8 1 la2sisio
010 “IIII 25/5/10

011

012

013
014

015
016
017
018

019

||
=1
1‘

‘llllll g

020f | |

e e

Exceptions to preservation check: VOA, Coliform, TOC, TOX, TOH, O&G, W1 DRO, Phenolics, Other:

L1 | = 47847510

EiREERERONEECECEER -
ﬂlllllllllllllllll

Headspace in VOA Vials (>6mm) : nYes oNo

25/5/10

| [2s/5/10
L 1 lasisie
|| fa2s/sii0]
L | lasisine

] T e

/A *If yes ook in headspace column

\9\

AG1UL1 liter amber glass BP1U - J1 liter plastic unpres DGYA - 140 mL amber ascorbic JGFU .14 oz amber jar unpres
AG1H]1 liter amber glass HCL BP2N 2500 mL plastic HNO3 DGYT {40 mL amber Na Thio WGFU }4 oz clear jar unpres

AG4S8 1125 mlL amber glass H2S04 BP2Z 1500 mL plastic NaOH, Znact VGIU R40 mL clear vial unpres WPFU 24 oz plastic jar unpres
AG4UE120 mL amber glass unpres BP3U - 1250 mL plastic unpres VGIH 140 mL clear vial HCL

AGSU 100 mL amber glass unpres BP3B 250 mL plastic NaOH VGIM 2140 mL clear vial MeOH SPST 120 mL plastic Na Thiosulfate
AG28]500 mL amber glass H2S04 BP3N 250 mL plastic HNO3 VGID 140 mL clear vial DI ZPLC fziploc bag

BG3UJ250 mL clear glass unpres BP3S. §250 mL plastic H2504 GN:

F-GB-C-046-Rev.02 (29Mar2018) Sample Preservation Receipt Form

Page 1 of
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Document Name: : et
aceAnaMicaf“ Sample Condition Upon Receipt {SCUR) Document Revised: 25Apr2018},

Document No.: - Issuing Authority:
1241 Bellevue Street, Green Bay, W1 54302 F-GB-C-031-Rev.07 Pace Green Bay Quality Office

Sample Condition Upon Receipt Form (SCUR)

‘ E ‘ B Project #: |
Client Name: MéD .
Courier: 7 CS Logistics [ Fed Ex [ Speedee [~ UPS [™ Waltco No# e 4@200724

Colert - Yoecn: o LU AR AR
Tracking # 40200724

Custody Seal on Cooler/Box Present: |~ yes g ho Seals intact: T yes ™ no
Custody Seal on Samples Present: I” yes [V o  Sealsjntact { yes [ no
Packing Material: - '{” Bubble Wref " Bubble Bags mz None [ Other

Thermometer Used SR - Type of lce: Blue Dry None }9" Samples onice, cooling process has begun
Cooler Temperature Uricorr: ﬁm(:orr:

Temp Blank Present: [~ yes Dyho Biological Tissue is Frozen: [ yesI” no Person examining.gontents: /
Temp should be above freezing to 6°C. ~ &?:?al%
Biota Samples may be received at s 0°C.
Chain of Custody Present. Wes CINo . EINiA 1*@(, izfj;q/
Chain of Custody Filled Out; Zves TiNo  CIN/A |2, ‘
Chain of Custody Relinquished: } Hres CNe CINa |3,
Sampler Name & Signatufe on COC: Zﬂfes One - TOINA 14,
Samples Arrived within Hold Time: Qﬂ(es e 5,
- VOA Samples frozen upon receipt [Yes [CONe Date/Time:
Short Hold Time Analysis (<72hr): Cives Tho 6.
" {Rush Turn Around Time Requested: Cves [Na 7.
Sufficient Volume: 8.
For Analysis: ZT‘Yes ONo - MS/MSD:: Dlves IﬁNo Cina
Correct Containeré Used: Aves ONo 9.
-Pace Containers Used: Oves [;(\so Onia
-Pace IR Containers Used: Cves CINo - DA
Containers Intact: ‘ ﬁYes CINo 10.
Filtered volume received for Dissolved {ests [Clves: One EﬁE/A 11,
Sample Labels match COC: ﬁ\'e f INo - LIN/A 12.‘
—inc!udes date/time/ID/Analysis Matrix: §
Trip Blank Present: [dyes [iNo bN/A 13.
Trip Blank Custody-Seals Present Clves [INo ¢N/A
Pace Trip Blank Lot # (if purchased):
Client Notification/ Resolution:

if checked; see attached form for additional comments D
Person Contacted: Date/Time:

Comments/ Resolution;

£

L

Far
el s
Date: /Z///‘(/(/

= .
/ | / Page_-of, o

Project Manager Review:
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APPENDIX F

CALIBRATION DATA

ED_012958_00013359-00082



Advanced Industrial Resources, Inc.
Dry Gas Meter Calibration Data

Dry Gas Meter Reference Meter
Console ID: C-10 Meter ID: MSRFM1
Serial Number: Calibration Factor, Y, 1.0006
Date: 01/04/19 Performed By: LS
Barometric Pressure, Py, (in. Hg): 28.67 Reviewed By:
Data
Temperatures (°F) Time
Reference Dry Gas Reference Dry Gas Meter Elapsed
Vacuum AH Meter Volume | Meter Volume Meter init. | final | avg. 8
(in. Hg) | (in. H,0) v, (it} V,, (it} ty t; t; tm (min.)
5.0 0.50 5.103 5.044 63 57.0 | 58.6 | 57.5 13.00
5.0 1.00 5.042 5.044 64 59.0 | 61.0 | 60.0 9.10
5.0 2.00 5.035 5.065 64 61.0 | 63.0 ] 62.0 6.25
5.0 3.00 6.029 6.122 65 62.0 | 64.0 | 63.0 6.10
5.0 4.00 5.175 5.254 65 64.0 | 65.0 | 64.5 4.50
Calculations
AH Y, Variation AHg Variation
(inches H,0) (dimensionless) (inches H,0)  (dimensionless)
0.50 1.000 0.015 PASS 1.894 0.069 PASS
1.00 0.990 0.005 PASS 1.900 0.074 PASS
2.00 0.986 0.601 PASS 1.790 -0.035 PASS
3.00 0.974 -0.011 PASS 1.787 -0.038 PASS
4.00 0.975 -0.010 PASS 1.755 -0.070 PASS
Averages: 0.985 PASS 1.825 PASS
Where:

Y., is the ratio of the reading of the reference meter to that of the dry gas meter (DGM);

variance limit: +0.02.

Yw VW Pb (tm - 460)

Y=

V., P, + H/13.6) (t, + 460)
AHg is the orifice pressure differential (inches H,0) that corresponds to 0.75 cfm of air at 68

°F and 29.92 inches of mercury; variance limit: +£0.20.

0.0317 2H ((t, + 460) )’

AHg =

Py, (t, + 460) (Y,, V)’
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EMC Approved Alternative Method (EMC ALT-009)
Alternative Method 5 Post-test Calibration

Console ID: C-10
DGM Y, 0985
Source: S08
Method: 29
Test Date  12/12/19 12/12/19 12/12/19
Run # 1 2 3
Yoa 0.980 0.997 0.968 dry gas meter calibration check value, dimensionless.
Test time 180 180 180 total run time, min.
Vm 114.39 111.513 116.475 total sample volume measured by dry gas meter, def.
Tm 541 545 544 absolute average dry gas meter temp., BR.
Pb 29.70 29.70 29.70 barometric pressure, in. Hg.
K 00319 0.0319 0.0319 (29.92/528)(0.75)2 (in. Hg/B/R) cfm?2.
AL, 1.27 1.24 1.27 average orifice meter differential, in. H20.
AHg 1.825 1.825 1.825 orifice meter calibration coefficient, in. H20.
My stack gas 30.06 30.05 29.99 dry molecular weight of stack gas, 1b/lb-mole.
Mg _air 29 29 29 dry molecular weight of air, 1b/Ib-mole.
Hgsg 13.6 13.6 13.6 specific gravity of mercury.
% diff. from Y, 0.5% -1.2% 1.7%
Average % diff. from Y : 0.3%
Calibration check value status: PASS

*Post-test DGM calibration check value (Y,) must be within £5% of the specific DGM's established Y,
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Oneality Souwrce Sampling Systems & dccessories

Date: 8152018 DGM Model: T-110
Customer: Advanced Industrial Resources DGM SN 27878
Refersnce Prover: Cerl.® A-810 Tape # 26727

Pb: 29.89 in Hyg

0.40 2000 | 2019 76 1 76 1 5117 0.384 0.99
0.40 2.000 2.008 76.2 76.2 5.122 0.384 0.996 0992 |
060 2000 | 2018 765 | 765 3320 0592 0.991
0.60 2000 | 2017 759 | 759 3.318 0.593 0.992
0.60 2.000 2.017 75.9 75.9 3308 0595 | 0092 0951 |
0.80 2.000 2017 759 75.9 | 2438 0.807 0.992
080 2.000 2.017 76.2 762 | 2432 0.809 0.992
0.80 2.000 2.023 759 75.9 2.428 0.810 0.989 0991 |
1.00 Zot0 | Zoz2 ) 783 7835 | 1943 1012 0,989
Moo 2000 | 2017 756 756 1.947 1011 0.992
1.00 2.000 2.016 76.2 78.2 1.942 1.013 0.992 0.981 |
120 2000 2007 765 | 755 1620 1214 0.997
1.20 2000 | 2018 | 755 75.8 1623 | 1213 0.992
1.20 2.000 2.017 755 755 1.623 1.213 0.992 5993 |
AVERAGE Yo | 0.992

_ Vwltds + fard ) . Poar Phor HE

ZLR T, ~ ) =17.64-
.Efds(fw + fsrd ) (Pbar -+ Piflg ,6} Q (f‘w -+ fsz‘d) 4§

Vs

Dry gas meter Serial Number 279879 was calibrated in accordance with the Code of Federal
Regulations, Title 40, Part 60, Appendix A, Method & Section 16.1.1

P

Signature

708 B, Club Bivd,, Drham, North Carclina 27704 www.environsupply.com 919-856-9688 FAX: 919-682-0333
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ampring Sy,

Diate: 8272018 DEM Model: T-110
Customesr: Advarnced Indusirial Resources DGH S4: 358333
Reference Prover: Cerl# A-810 Tape # 26727

Pl 2286 in Hyg

0.40 2.000 598 771.9 758 5082 - 0.385 0987 |
.40 2.000 1897 T4 75.8 5088 | 0385 0.698
(.40 2.000 1,908 77.4 757 5087 0.385 0.998 0898 |
- 080 2000 2.004 758 758 1 3290 0.588 | (.998
060 | 2000 | 2003 | 78 | 758 | 3288 | 0598 | 0999
0.60 2.000 2.003 788 75.8 3.285 .589 (3.999 0.998 |
0.80 2.000 - 2.006 75.8 758 1 2453 1 0.801 0.897
0.80 2.000 2.007 788 75.8 - 2442 - 0.805 AT
0.80 2.000 2.001 755 75.5 2440 (.808 1.000 0998 |
1.00 2000 | 2.001 755 1. 75.9 T518 | 1.025 | 1000
100 2000 2008 789, ¥8g 1 1925 1.021 0.987
1.00 2.000 2.010 759 759 1.92 1.018 0.D25 0.997 |
120 | 2000 | 2007 755 759 | 1595 | 1232 0.997
,,,,,, 120 12000 | 2006 | 7ss | 759 | iser | 1231 | 0997
1.20 2.000 2.006 R 758 1.588 1.238 3.997 0887 i
AVERAGE Y| 0.098
e - |4 w( ¥ds + Lstd ) .o }3’52?‘ / Q 17.64 P Vi
E/ds(ﬁv “+ is!a’_\,é {\f}!}(gr - i ”/? 1:3 {3) (;w 4 ?ﬁsfd} P

Dry gas meter Serial Number 356333 was calibrated in accordance with the Code of Federal
Regulations, Title 40, Part 80, Appendix A, Method 5 Section 16.1.1

Signature

708 B, Club Bivd., Durham, Worth Carclina 27704 www.environsupply.com 019-956-0688 FAX: 9196820333
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T-200-27979 Advanced Ind Resources AS79443.x0s

Cafibration Technician: EwW

——Gamma Y

-~ hax Allow Y

= Min Allow Y

Meter Gamma vs Flowrate

1.020 | B — & & ]
1.015
1.010
>..
v‘oos 1'0005\4\\ 1.0038
E T 1.0013 |
§.000 | | .

| 0.9983 | :
@.995 ’ ‘ | |
o 0.9938
%.990 f - —
0.985 , .
0.980 g
0.975 - |

0.250 0.500 0.750 1.000 1.250

Consote Serit ze Flowrate Standardized & Corrected {cfm)

Console Model:

T-200
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T-200-27979 Advanced Ind Resources AST9443 xIs

00 . Meter Pressure vs Flowrate
1.0 f
Q 1.90
T -
E 2.0 ’\%
T 30 300
@ ;
b= %
6-4.0
%
a-5.0 -5.00
8.0 - | . |
0.000 0.500 1.000 1.500
) Flowrate Standardized & Corrected (cfm) |

ED_012958_00013359-00088



Advanced Industrial Resources, Inc.
Thermocouple Calibration Data

Thermometer ID: RT-01; RT-03 Date: 12/20/19

Bias: 0 Performed By: JG
Reference

Apparatus Apparatus Temperature Indicated Relative

ID Description Reading Temperature Variation
°F °R °F °R %o
P4-01 Stack Temp. 32 492 33 493 0.2
P4-01 Stack Temp. 210 670 211 671 0.1
B-16 Filter Temp. 32 492 32 492 0.0
B-16 Filter Temp. 210 670 210 670 0.0
B-16 Exit Imp. Temp. 32 492 32 492 0.0
B-16 Exit Imp. Temp. 210 670 211 671 0.1
C-010 Meter In Temp. 32 492 33 493 0.2
C-010 Meter In Temp. 210 670 212 672 0.3
C-010 Meter Out Temp. 32 492 32 492 0.0
C-010 Meter Out Temp. 210 670 211 671 0.1
B-16 Filter Exit Temp. 32 492 33 493 0.2
B-16 Filter Exit Temp. 210 670 210 670 0.0
P4-01 Probe Temp. 32 492 33 493 0.2
P4-01 Probe Temp. 210 670 210 670 0.0

Thermocouple Calibration Procedure

A. References

1. Mercury-in-glass refernce thermometer, calibrated against thermometric fixed points.

2. Thermometric fixed points, including ice bath and boiling water (corrected for barometric

pressure)

B. Measurement
1. Compare ficld temperature scnsors against the reference thermometer. Agreement must be
within £1.5% of the absolute reference temperature.
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VERIFICATION OF CONSTRUCTION SPECITICATIONS FOR THE
TYPE~S PILTOT TUBE

Thomas R. Clark, Wade Mason, Paul Reinermann IIZ
PEDCo Environmental, Inc,,
Cincinnati,'Ohic
Revisions to EPA Reference Method 2 - Determination of Stack

Gas Velocity and Volumetric Flow Rate (Type-S Pitot Tube} -
§romulgated August 18, 1977, exempted certain pitot tubes from
calibration and inctodad appropriate construction criteria and
application guidelines.

Figure 1 summarizes procadures for determinipg the cali-
bration coefficients of Type-~5 pitot tubes. A pitot tube may be
alibrated using procedures outlined in Method 2 or assigned a
paseline coefficient (Ca) of 0.84 if it meets the follcowing

criteria;

Pitot tube meets the construction criteria of Figures 2
and 3

The external tubing diameter (D¢) is bestween 0.48 and
0.95 cm (3/16 and 3/8 in.) :

The base-to-cpening plane distances (P and Pp) are
equal and range between 1,05 and 1.50 Dg

The pitot tube is used separately, or in a pitot-probe
assembly, mountad in accordance with the specifications
in Figures 4 and 5§

Pitot tubes that meet the construction criteria of Figures 2

and 3, but do not meet the specified limiks Zor Ds, P, and Pp

may be used, but must be calibrated.
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)

4

TYPE-S PITOT TUBE

Meets construction
criteria of Figure 3

!

External tubing diameter (Di) is
between 0.48 cm 83/]6 in.) and
and the base-
to-opening plane distances Pp
and Pg are equal, and P is be-

0.95 cm {3/8 in.

tween 1.05 and 1.50 D¢

_,| greater than 0.95 cm (3/8 in.)

External tubing diameter (D4} is
Tess than 0.48 em (3/16 1n.f or

and/or P is less than 1.05 Dt or
greater than 1,50 Dy and/or Pp
does not equal Pp

Y

Properly installed

3

on pitot probe Nat properly installed .
assembly or used on pitot probe assembly ©
alone

A

Pitot tube may be cali-
brated or assigned a
baseline C, of 0.84

Figure 1.

¥

Pitot tube must
be calibrated

Procedures for determining the

calibration coefficients of Type-S pitot tubes.

Does not meet con-
struction criteria
of Figure 3

3

Pitot tube sha?]]
not be used
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TRANSVERSE
TUBE AXIS

FACE
= OPENING
PLANES

e

(a) END VIEW

A-SIDE PLANE
NOTE:

J .
N AS———
1 Pa 1.05 D.< P <1.50 Dy
SOV Sk
Pg Pa = Pg

o e ] @ wosmoens

LoNgITUDINAL _ ¥ N A
TUBE AXIS™ & 3

FN e | ¥

0.48 am <0, < 0.95 cm B-SIDE PLANE
(3/16 in.)" "{3/8 in.) (b)

) %L"Am§ (:f;>_“___

“{c)

Figqure 2. Properly constructed Type-S pitot tube, shown in:
(a) end view; face opening planes perpendicular to transverse L
axis: (b) top view; face opening plans parallel to longltuqxna
axis: (¢} side view; both legs of equal length §nd cenhigl%nes
coincident, when viewed from both sides. Baseline coef~1c13gt
values of 0.84 may be assigned to pitot tubas constructed tbls
way.
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TRANSYERSE
TUBE_AXIS

LONGITUDINAL
TUBE AXIS |

B S YOS s
=
{s)

F:.gura‘3. Types of face-opening misalignment that can result
£rom field use or improper construction of Tvpe S pitot tubes.
These will not affec: Cp as long as aj and az <10°, g5-<5°, 2
<0.32 cm (1/8 in.) and w <0.08 cm (1/32 in.}.
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0, TYPE-S PITOT TUBE D

M } % >1.90 em (3/4 in.) FOR D= 1.3 am (1/2 in.)
| ¥ ;

‘ A
; : D
| SAMPLING NOZZLE ‘ @.._v n
: |

A. BOTTOM VIEW: SHOWING MINIMUM PITOT-NOZZLE SEPARATION.

- SAMPLING NOZILE |
. STATIC PRESSURE
SAMPLING PROBE OPENING -

f | :
1%
4 __TYPE-S PITOT TUBE

s

\, | IMPACT PRESSURE
OPENING

NOZZILE OPENING\__

B. SIDE VIEW: TO PREVENT PITOT TUBE FROM INTERFERING
WITH GAS FLOW STREAMLINES APPROACHING THE NOZZLE,
THE IMPACT PRESSURE OPENING PLANE OF THE PITOT TUBE
SHALL BE EVEN WITH OR ABOYVE THE NOZILE ENTRY PLANE.

Figure 4. Required pitot tube - sampling nozzle configuration
to prevent aercdynamic interference; buttonhook - type nozzle;
centers of nozzle and pitot opening aligned; D, between 0.48 and
0.95 ca (3/16 and 3/8 in.). t
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THERMOCOUPLE

. P
(A

I

3

|
R

TYPE S-PITOT Tusk

SAHPLE PROBE

Figure 5. Reguired thermocouple and probe placement to prevent

interference; D
3/8 in.).

7.62 CT
| ] in.! I r
I>1.90cm{3/4 in.lgjl
R

THERMOCOUPLE

TYPE S-PITOT TUBE

SAMPLE PROBE

¥ > 7.62 ow {3 in.}

&

£ between 0.48 and 0.95 cm (3/16 and

!
] D
3
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The EPA has not specified a measuremenﬁ technique to verify
proper censtruction., The following procedurss provide a quick
and ac@urate method of checking construction specifications for
Type-5 pitot tubes. The apparatus is inexpensive and available
iﬁ'mosﬁ hardware stores. The methodlcan be used in the labora-
tory by testers and easily adapted to field use by agency per-

sonnel while witnessing tests or performing quality assurance
cnhecks.

1. Obtain a section of angle aluminum approximately 20 cm
(8 in.) by‘l.3 x 2.5 em (0.5 x 1.0 in.). Mount a bull's-eye
level (with +1 degree accuracy) to the angle aluminum, as shown
in Figure 6. After mounting the bull's—e?e lavel to the angle
aluminum, level the anglé aluminum and place the degree—indicaﬁf
ing level in the parallel and perpendicular positions.  The
indicating level should not read more than 1 degree in either
position.

2. Place the pitot tube in the angle aluminum as showﬁ in
Figure 6, and level the pitot tube as indicated by the bull's-
eye level. A vise may be used to hold the angle aluminum and
pitot tube in the laboratory aﬁd a C-clamp in the field. e
Note: A permanently mounted pitot tube and prabe assembly may
require a shorter section of angle aluminum to allow proper
mounting on the assembly. |

3. Place a degree-indicating level -in the various posi-
tions, as illustrated in Figures 7 and.a.

4. Measure distances PA and L with a micrometer.
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‘1

20 cm (8 in.)

ToP [
VIEW ©

1.3 cm {0.5 in.)
- \ %;

PITOT TUBE

BULL'S~EYE LEVEL
ALUMIHUM "'L'" ANGLE

VIEW PITOT TUBE {
‘ PROBE 3\

END

DEGREE [HDICATIN
LEVEL

Figure 6.
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DEGREE IHDICATIHG LEVEL POSITION
FOR DETERMIHING B, and 8;

DEGREE INDICATING LEVEL
POSITION FOR DETERMIHING
gy and a3

1
!

. Figure 7. Position of dimension measurement.

b
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ol

DEGREE INDICATING LEVEL POSITION
FOR DETERMINING vy, THEN CALCULATING Z,

DEGREE INDICATING LEVEL
POSITION FOR DETERHINING
€, THEN CALCULATE V.
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5. Measure the external tube diameter (Dt). Record all

data on a data sheet such as Figure 9.

6. Caleulate dimensions w and z using the following
eguations:
* w = A sin @ - Equation 1
7 = A gin ¥ Equation 2
where,
w = alignment dimension, cm (in.)

z = alignment dimension, cm (in.)

A = distance between tips, (P, + Pg), cm {in.)
€ = angle in degrees

Y = angle in degrees.

Note: Pitot tubes with bent or damaged tubing may be difficult
o check using this procedure. T
If the Type-S pitot tuhe meets the face aligrment criteria, an
identification number should be assigned and permanently marked

or engraved on the body of the tube.

Referencas

1. Federal Register, Vol. 42. No. 160, August 18, 1977. .

11
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Advanced Industrial Resources, Inc.
Type-S Pitot Tube Assembly Inspection Data Sheet

Date:  12/20/2019

Pitot Tube Assembly: P4-01 Caliper ID: CL-04
Performed by: G
Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no
=1 (<10 =1 =)
= 1 O(< 1 00) = 1 0(<5 O)
=0 = 0 A= 09 in
z=Asiny= 0.0000 in. <1/8 in. (0.125 in.)
w=Asin8= 0.0000 in <1/32 in. (0.03125 in.)
P,= 0450 in. Pg= 0450 in.
D= 035 in P/D;= 128571 (1.05 </=and </= 1.50)
P,=P,=P
X= 097 (>0.75in.) (Dist. between pitot and nozzle)
Y= 37 (>3.0in) (Dist. from nozzle union to pitot tube openings)
Z= 23 (>0.751n.) (Dist. between pitot and stack thermocouple)

Does the pitot tube assembly meet the Method 2 requiremnets? X yes
no (explain below)

If the Method 2 requirements are met then a coefficient of 0.84 is assigned
to the pitot tube assembly being inspected.
Comments :

REV112712
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Advanced Industrial Resources, Inc.
Nozzle Calibration Data

Client: L'ftz,n hfw/ ¥I$6

Location: (/"'éwr B y

Date: ]?")2' ! 49

Performed By: “SC'

Caliper ID: CL-oy

Measurements
Source Nozzle Nozzle {inches) Average
1)) Description 1 2 3 (inches)
Tncvgnpr 1 Go-1- 2 | blegg 0.200 | 020 020w |9 20
Test Team I,egder Review: /
Data Eniry Review: —4 /Q)
: ¥y
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Advanced Industrial Resources, Inc.
Analyzer Pretest Data Worksheet

Operator Name: Greg Essig Source ID: Stack S08
Facility Name, Location: Green Bay MSD  Green Bay, Wl Date: 12/12/19
Analyte 1: Oxygen 02 EPA Method: 3A
Anmalyte 2: Carbon Dioxide CcO2 EPA Method: 3A
Calibration Gas Serial Numbers & Concentrations
Gas Concentration
{Zero, Low, Mid and High) Analyzer LD. (% or ppm) Cylinder ID # Expiration Date Manufacturer
Zero (N, or Air) NA 0.00 0 1/0/1900 0
02/ €02 (Mid) 10 11.3/8.584 EB0094466 9/23/2027 Airgas
02/ CO2 (High) 10 19.77/18.05 CC716961 9/24/2027 Airgas
Page 80f 3
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Advanced Industrial Resources, Inc.
Stratification Worksheet

Stack Di & 12-pt Traverse Point Location Stack Di & 3-pt Traverse Point Location
Enter the stack diameter here (D) — 23.5 Stack Diameter (D) —> 235
Traverse Point No. % of Dy Actual Inches Traverse Point No. % of D, Actual Inches
1 2.1% 0.49 1 16.7% 3.92
2 6.7% 1.57 2 50.0% 11.75
3 11.8% 277 3 83.3% 19.58
4 17.7% 4.16
5 25.0% 5.88
6 35.6% 8.37
! 6a4% 1213 Stack was traversed during testing using
8 75.0% 17.63 .
9 82.3% 19.34 12 pomts
10 88.2% 20.73
11 93.3% 21.93
12 97.9% 23.01
Page 9 of 9
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Alrpas Specialty Gases
Airgas USA, LLC

630 United Drive
Durham, NC 27713
Alrgas.com

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED3NI62E15A1071 Reference Number; 122-401601514-1
Cylinder Number: CC7169861 Cylinder Volume: 187.9 CF
Laboratory: 124 - Durham (BAP) - NC Cylinder Pressure; 2015 PSIG
PGVP Number: 822014 Valve Qutlet: 590

Gas Code: C02,02,BALN Certification Date: Sep 24, 2019

202

p ty y 2012} document EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below vith a confidence lavel of 95%. There are no significant impurities vwhich affect the use of this calibration mixlure. All concentrations areon a

volumefvolume basis unless othervise noled.
Do Not Use This Cylinder below 100 psig, e, 0.7 megapascals,

or Assay and Cerification of Gaseous Calibration Stan

ANALYTICAL RESULTS

Component Requeasted Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertalnty Dates
CARBON DIOXIDE 18.00 % 18.05 % G1 +- 0.6% NIST Traceabls 09/24/2019
OXYGEN 2000 % 19.77 % G1 +-0.5% NIST Traceabla 09/24/2019

ITROGEN al - e -
CALIBRATION STANDARDS

Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 12061508 CC354698 19.87 % CARBON DIOXIDEMNITROGEN +-06% Jan 11, 2024

o +[-0

% gt 01 2024

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIAS10 CO2 2L8YAWYD Mondispersive infrared (NDIR) Sep 05, 2018
Horiba MPAS10 02 41490150042 Paramagnetic Sep 05, 2019

Triad Data Avallable Upon Request

Approved for Release

Pago 1 0f 1224016015141
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an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Produci: EPA Protocol

Part Number: EQ3NIBOE15A0007 Refarence Number:
Cylinder Number: £B0094466 Cylinder Volume:
Laboratary: 124 - Durham {SAP) - NC Cylinder Pressure:
PGVP Number: B22019 Valve Outlet:

Gas Code: C02,02,BALN Certification Date:

Airgas Speclalty Gases -
Adrgas USA, LLC

630 United Drive

Durham, NC 27713
Alrgag.com

122-401602294-1
150.4 CF

2015 PSIG

590

Sep 23, 2019

erification performed in accordance vith “EPA Traceabc ity Protocol ior Assay and Cert: ication of aseous Calibration {May men
6O0/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a lolal analylical

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of tis calibration mixture. Al concentrations are on a

volumeivolume basis unless olhenvise noted,

Do Not Use This Cylinder below 100 psi‘g. i@, 0.7 megapascals,

Type LotiD Cylinder No Concentration

ANALYTICAL RESULTS
Component Reguested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
GCARBON DIOXIDE 9,000 % 8.584 % -G +-0.6% NIST Traceabls 09/23/12019
OXYGEN 11.00% 11.30% G +-0.4% NIST Traceable 09/23/2019

CALIBRATION STANDARDS

Uncertainty Explration Date

NTRM
NTRM

13060638
09060212

CCA14571
€C262381

13.359 % CARBON DIOXIDE/NITROGEN
_9.981 % OXYGEN/NITROGEN _

" ANALYTICAL EQUIPMENT

+-0.6%
H-0.3%

May 14, 2025
_Nov 05, 2024

Instrument/Make/Model Analytical Principle Last Multipoint Callbration -
Horiba VIAS10 CO2 2LEYXWY0 Nondispersive Infrared {NDIR) Sep 05, 2019
Horiba MPAS10 O2 41409150042 Paramagnetic Sep 05, 2019
Triad Data Avallable Upon Request
Approvedfor Release

Pags 1 of 122-4016022841
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APPENDIX G

PROCESS OPERATION DATA
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GBMSD Stack Testing Results
Green Bay Facility - Fluid Bed Incinerator
BFP Sludge Cake Solids

12/12/2019
Gallons/ Wet Dry Dry
DATE Run LABNO. SAMPLE %TS hr bs/hr Ibsihr  ton/hr
12/12/2019 | Run #1 RUN 1 RUN 1 34.9 11454 | 10446 3646 1.823
12/12/2019 | Run #2 RUN 2 RUN 2 35.5 1124.3 | 10253.6 | 3640 1.820
12/12/2019 | Run #3 RUN 3 RUN 3 36.2 1076.6 | 9818.59 | 3554 1.777
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Building 2 Betrer World

for All of Us® TECHNICAL MEMORANDUM
TO: FILE

FROM: Jeremy Luebke

DATE: January 23, 2020

RE: Analysis of Impact of Mercury Emissions from FBI

SEH No. 153650 GODFR

The Green Bay Metropolitan Sewerage District (GBMSD) operates a fluid bed incinerator (FBI) and
associated air pollution control equipment at their wastewater treatment plant located in Green Bay,
Wisconsin. The purpose of this memorandum is to evaluate the potential impacts of operating the FBI
without one of the emission control system, the Granular Activated Carbon (GAC) system. The GAC is
designed to control mercury emissions.

The purpose of this memorandum is to document that the GBMSD demonstrates compliance with
Wisconsin Administrative Code Chapter NR 445 Table A - Emission Thresholds, Standards and Control
Requirements for All Sources of Hazardous Air Contaminates, specifically for mercury compounds, from
the FBI (108) when the GAC control device is offline.

NR 445.07 Emission thresholds, standards, control requirements and exemptions, paragraph (1)(a) states
the following:

No owner or operator of a source may cause, allow or permit emissions of a hazardous air contaminant
listed in Table A in such quantity or concentration or for such duration as to cause an ambient air
concentration of the contaminant off the source property that exceeds the concentration in column (g) of
Table A for the contaminant.

Column (g) of Table A lists the Ambient Air Standard (per time period in column h expresses as
micrograms per cubic meter).

NR 445.08 describes the acceptable methods by which to demonstrate compliance with the Ambient Air
Standards in Table A. NR 445.08(1) requires that the determination of compliance shall be done while the
source is operating under normal permit conditions, or in the absent of a permit, the maximum theoretical
emissions. The incinerator mercury emission rate was determined in a December 12, 2019 stack test.
The incinerator was operating under permit compliant conditions without the GAC operating, resuiting in a
worst-case scenaric emission rate for mercury emissions. The emission rate for mercury, averaged over
all three runs is 0.000646 Ib/hr.

Compliance Demonstration via NR 445.08(2)(a} - Thresholds for Emission Rates

The first method that can be used to demonstrate compliance, as provided in NR 445.08(2), paragraph
(a) is to show that emissions from the incinerator are below Table A Thresholds for Emission Points
(expressed as pounds per hour or pounds per year) in columns (c), (d), (e), or (f), depending on stack
height. The incinerator stack height has a height of 120 feet above grade, requiring emissions to be

Engineers | Architects | Planners | Scientists

Short Elliott Hendrickson Inc., 6808 Odana Road, Suite 200, Madison, WI 53719
SEH is 100% employee-owned | sehinc.com | 608.620.6199
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Analysis of Impact of Mercury Emissions from FBI
January 23, 2020
Page 2

compared to column (f) “Emissions from Stacks =75 fi” threshold values. If the source has emission rates
less than the thresholds in Table A, column (f), it is assumed that the Ambient Air Standards in column (g)
will not be exceeded.

NR 445.07 Table A, column (f) threshold values are not exceeded for inorganic mercury. In the following
Table 1 — Mercury Emission Rate Comparisons to Table A Thresholds for Emission Points, Table A
threshold values are compared to the stack test incinerator emission rate.

Table 1 — Mercury Emission Comparison

December 2019 | December 2019 | Table A Thresholds | % of Table
Stack Test Stack Test for Stacks 275 ft A
{Ib/hr) {Ibfyr) {(ib/hr) Thresholds
H 0.000646 - 0.0405 1.60%
& - 5.66 1,838 0.31%

Note: The annual emission rate is the hourly rate, 0.000646 Ib/hr, multiplied by 8,760 hour per year.

Compliance Demonstration via NR 445.08(2)(b) — Ambient Air Concentrations

Secondly, NR 445.08(2) paragraph (b) provides the option to demonstrate that the ambient air
concentration off the source property is less than the column (g) "Ambient Air Standards” for mercury are
surpassed. This demonstration is conducted through dispersion modeling as shown below.

This dispersion modeling analysis was performed using the AMS/EPA Regulatory Model (AERMOD)
(Version 18081) with the Lakes® AERMOD user interface. Five years (2011-2015) of preprocessed
meteorological data, obtained from the WDNR website, were used in this analysis. The surface
meteorological and upper air meteorological data were taken from the Green Bay, W station.

The receptors used in this analysis consisted of a grid with fenceline receptors placed every 50 meters,
50-meter receptor resolution out to a distance of one kilometer, and receptors placed every 200 meters
until a distance of two Kilometers. Receptor points within the facility were not considered. As per WDNR
policy, terrain elevations as derived from AERMAP were incorporated in the modeling analysis.
Elevations were determined using USGS National Elevation Dataset (NED) files obtained from the USGS
Natiocnhal Map Seamless Server website. USGS NED data is in conformance with the North American
Datum of 1983 (NAD 83).

Previous WDNR modeling parameters for the incinerator (108) were used for stack location, height, and
diameter. However, for this modeling exercise, actual measured parameters from the December 2019
stack test were used for exhaust temperature, exit velocity, airflow and emission rate. Parameters can be
found below in Table 2.

Table 2 - Modeling Input Parameters

X Y Base Elevation] Height | Diameter| Rainhat | Exhaust Temp| Exit Velocity| AirFlow Mercury
StackID  |Description meters meters meters feet feet Y/N F m/s acfm Ib/hr
108 Fluid Bed Incinerator 420555 4931795.4 179.0 120 2.0 N 113.3 15.63 9,267 0.000646

Ambient air standards are not surpassed in this dispersion modeling demonstration. Modeling results are
shown below in Table 3.
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Analysis of Impact of Mercury Emissions from FBI
January 23, 2020

Page 3
Table 3 — Modeling Results Compared to Table A Ambient Air Standards
NR 445
. i Model Ambien
Averaging Statistic / ode ed_ b_|e t % of NR
Period Metric Concentration Air 445
(ng/m®) Standards
(ug/m’)
H 24-hr 1st Highest 0.00187 0.6 0.3%
8 Annual 1st Highest 0.00004 0.3 0.01%
Conclusions

The District can demonstrate compliance with NR 445.07(1) requirements. Uncontrolled mercury
emissions from the incinerator do not surpass Table A, column (f) Thresholds for Emission Points or
column (g) Ambient Air Standards.

JTL/pas
\\sehsbiprojects\fi\g\gbmsd\145325\3-env-stdy-regs\30-env-doc\8-air-qualioperation without gacimercury modeling\december 2019 stack test modeling\mercury nr445 modeling
memo_december 2019 stack test_2020.01.21.docx
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